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058 EEES KHZ21101 184S

DNA~A 7 a7 LA X 5 &M {LIE OB E 2 A
ORI A%

1 FAERIAY  JEEE
BroH e d—

HEEE %% LEmultiple sclerosis; MS)IE PARMFE R TEICRIEMRBIRSZR L, BREAVEL
THITTHHFTH D, RIESBUELT D LHBREE LR L CRATHMRBERE 2R, MSILER O MK
BRETIEFLROT. BIITEAER - 88 - HEFOM R - BFSEEeT R - MRIBEIZESHTaEh
B, EHEERE LT LLES TR, HE, A v ¥ —7 = 02~ AFNB)OMS FE R FIfH 21 R A3 3L
FE &ALz, MSORTERYEHE T # % clinically isolated syndrome(CIS) Tik, FHIZIFNBIGHA MG D EMS~D
BITAMEEHECTH S, RIAERBBOEDIZIIMSO S ERKEOR AR EN D, MS TN MM &
BT DEME(ECDS Thl THEREZS, MikAMEIR 40818 L THigsR RamAIiciEl, ~vzso 77— 17
a7 Y T AIEML L CRERGRK TREAEZFE LREAERE SN S, o TH CRICHEFIE LTI & 5L
KM Y A EHROBEBFRRT 07— L O AMSOERNNZEICR IO EHA SN D, RFFEQEM)T
IIDNAVA 7 07 LA L L AMSHGEZEEOM L * EHM L5, FRITEE@RVEE)ITELHE M - 4Rt
v B — KIS OMS, non-MS &f B R BB 42 % # (normal control; Ne) D K M THEALORNA & FH L
7. DNA®A 207 LABTIZ LY, MS(n=72)ENc(n =22) TRRERZBOLBETFHEZHEIILTMS
JRR 4 HET - 4 ~2~ A(MS classification database; MSCD) % # 57 U 7=, R84 BECEH 24 ) I I B (AN EE # & &
ST L (F L1298k (K), 58 {5 F(MS diagnostic genes; MDO)A 1B L+ 2P 7 7 2 ¥ —#Eth
(hierarchical clustering analysis; HCA) & # 71~ k<7 & —- I > (support vector machine; SVM)AFHTIZ B -5 < MS
PEEEABEE L, MEARBRIEL .

SR E A. BFEE®

(1) E T - R & — R % A {1 (multiple  sclerosis; MS)IZTRMEE - K
BARBFIEE D (LA P2 A - FrBf7e & PR R R R CRIEMEIRBE R S E R L,
(2) ASIRUERRT T A 79 A — o AHIEF L Hox IRIER I BRABRVEL TETT 28R TH
BETFRHEEREL ¥ —  FHEERD . RIEVDBILET D L WMBEEE - HREMEEZRLT
(3) ELHE M - MR v F MR AT Al A B AE R TE 2 7%, MSOB M IEEHIER - #2
RIEMFREE RR FIB i - PREREERIPT L - FHAFREMEAT R - MRIETfRIZZE S0

—38d—



THRENDD, MRABEMETLLTLLES TIE
78N, ARG A VAR - HTLV-IB S 4
E - AN —F = v ME - Y x— 7 U EER - Ml
W - WY o/ - ZREBEEIMS LRRZSND
ZEBE, MERCK - AHTEM S h e KFRERER
BHRIZLY, A ¥ —T7 20 _—HIINB)DOMSHR
ME %R AL S iz, IFENB X #) (8 fE 4K first
attack(clinically isolated syndrome; CIS & %, FE[ i %) HEL
E®RIZHRIET D EMS~OBITE M AT TH Y
(Jacobs et al. N Engl ] Med 343: 898-904, 2000), FLHA/{5E
BAEOIDIZ LMSOEREZEIEOM LN L EN D,
MS T3 B HUR SUCHETEIE(LCDY Thi THIREAS, M
AR BIFY A i L C PAR R RA R IR L, R
it A i 5 (B SR FHIRF). it~ TH SRS
EHETHEA SDRHELY v " ROBETRR T o
7 A4 =NV ORTHBMSOEFZHIZRIISLEZ LR
Do

ATFRQEM)TIIDNAA 7 07 LA 2L HMS
REZMEORL Y EH LT 5, ERITFEANF
)L [E S - #AR L 7 —BRBE O £ DOMS,
non-MS %} B8 {4 % % M (other neurological disecases;
OND),f# % # (normal control; Nc)® # 8 M THIFIRNA
RN BRETFRERE 7 07 4 —/LE&DNASA 707
LA TREHT, MS(n=72)&Ne(n=22) TREEEZ R
HEBBEEFEBIBIZLTMSORT —F<—2X
(MS classification database; MSCD) % #t 32 L 72, Ak
IBHFEEECR2E ) ITMARINERE X HI2fmL T, M
[@ ) 2 7 A 5 —fi 47 (hierarchical clustering analysis;
HCA) & % R — b <& & —~ i . (support vector
machine; SVM)BEATIZZEE S MSZITEAME L. B
EABIEL -, KMz L AMSZEELAHEL S hi
. RHIBBCCAEICEMRL, BFORBIEAMD

LTHESEREZEEHXD BN b,

B. HF3E 5 &

#1. REEOREGHETFRE ILH - FKiR) : EK 17
FEGEFEE)IT MS ZMHrEAMcDonald et al. Ann
Neurol 50: 121-127, 2001; Poser et al. Ann Neurol 13:
227-231,1983) % 7= 3, X ETRIBE L BF LEL
i - w4 - REAERARARLERE - AR
DEFHOFREMHE MS BE L non-MS HFRKBA
E(EKRAIZ MS LERRBEHBERBEZED), B
X UM% # (normal control subjects; No) R 7 > 7 4 7
b RIEM Y 3Bk & RE, CD3 Hilk~ A 7 mb—
ATTZ~U L, autoMACS (Miltenyi Biotec)% AV T
CD3* T #ERE57 i 2 F5 T, RNAeasy mini kit (Qiagen)
T RNA 2., -80C CHAERTE L=,

#2.DNA = A 7 07 L A SRAT(EETF L i - 57
HEFsEE T - FRIR) : 4D RNA # o7 %
MessengeAmp aRNA kit (Ambion) & U T #tH, #iis
BRIGIZE 08 AFER cDNA Z{F.DNA =1
27 a7 LA (Human ¢DNA Microarray, 1,258 genes;
Hitachi Life Science) & RIS &4, FR 7%
Microarray Scanner THE . signal intensity (SI)%
QuantArray software (GSI Lumonics)% A TE & L
feo T—4 1w MZBEL T GeneSpring 7.2(Agilent) %
AWTHBEY 2 7 2 2 — 4T HCA) - £ AT
(principal component analysis; PCA)Z REfT L 7=, 472
HHMS (n=72) BFEE 0 =2)OREMHEB(EER
it Bonferroni ffi IF 1% error rate < 0.25) THRIFE R 48
7 286 BioF A, fiE & LT HCA & 51T,
MS A THIRBEFRBAE70 70— A5 A BCD
DAY T IA—TICBEHEKD MS RSB T—F
~L— A (MS classification database; MSCD) # {Efk L 7=.
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AL 18 S 2 8013 MS-AMSCD E Ne 2/ b
ELTHEREETFER 70— 28725 MS
# 7T N—T7) & Ne DRERILBI(S B R E Bonferroni
fif1E % error rate < 0.25) TREERA 2T 2 58 #i{x
FAEBVIAATL,

AL 18 (5B 2 HFE)ITREK AN LR 129
RNA B{E%iBM), MS-A L Ne ©F -4t v b%&
training set & L THEMEE L 72 SVM #fAT & 58 #1{=
FERIERE T5 HCA #EATICHES< MS 2k &M
L., BKBH L L S THELSRIEL. SVM
TiE MS & Ne @75 B $%(Kemel function) & L T,
polynomial dot product (PDP)- 1, 2, 3 & radial basis
(Gaussian) & FV 72,

F - R EET MS BE 0 = 6) TIIEFAYIZBRF,

& 19 FE 3 (acute relapse) & 52 4% MR HH (complete
remission) DFIFFORFIICER M, DNA =/ 2707
LA TCD3BHETHMRORBREGFRIT 07 1 — L%
BRAT L. BRI MY TREEREEMBEE
Student’s t-test, p < 0.05) % 8% 2 43 Bz F%RE L
7. & 51 Nles #EHdF (Hungary Pecs K%¥) & 3L
BT,
monozygotic (MZ) twin 4 pairs @ A1 il CD3 B4 T #
MMORGFERT 0 7 —AEHERITL. MS %
KM 20 B=FERIEL .

DNA =4 707 LA CRELLZBEFHEDO MS
IZRITHRBERFHERLF DD, 44
¥ ZAITT AT RADH LT —FeA = P —i
T % KeyMolnet([EJ 5y F 3% HEFEAT IMMD) % M
WT, #Fxy b7 —7 4 L7=. KeyMolnet |
ET -EX-KB AR FXv bU—
ZIZBLT, IMMDBERBASA A0V FHf&ELT:
LEa—EhbRRENELERELZ core =2

DNA ¥ A 7 B 7 b 4 T Hungarian

Fovk PubMed 77 A b7 7 b LHEE LI
secondary 27 VA B L L EDFRES T
Fu bF7a—&T, 3 FEDERTFT— Ml
TWa, #E - REHE - WEEEAL QELITH
~1 5 J& 37 #2721 (neighboring  search) & % 23 il 14 (2 B
53 55K 7B & W~ 5 3@ L7 % % i (common
upstream search)iZf€ - T, FF v bV —7 &84T
Lie.
(& 22 g~ D ELE)

[ REMELERE B I UHBY » KR
TRBUARATI (R R L ATRE) ) 12, BEICENCH S -
Rt —HHEEELS TARELTH S, ATE
TY v RBEFRRT 07— V2B T50%
ZFE2BEHOHRBMIBLTXETHELZREF L.
Fhet T AREIRICLVESEL, REFIC
BEAFREDALRVWEIIZLTERVES X151
BoE L7

C. FRERR

#1. RIEOUE S HEFIEE LA - FRiR) - FAL
17 4EBE VA4 L 7= MS(n = 72), Ne(n = 22)IZ12 T,
YRR 18 413 HTHIZ MS, non-MS OND 35 L UfNe X
D &3t 129 RNA A Z R L, 80C THmARFL
7= PIARIE MS(n = 114), Ne(n = 7), non-MS OND(n =
8, CIDP, HSP, ALS, OPCA, OYL, psychogenic reaction,
sarcoidosis) T 5, /AAEMAA L » MS B3 McDonald
WA 72 7 relapsing-remitting MS(RRMS, n =
89; the patients in acute relapse, n= 16), secondary
progressive MS(SPMS, n = 3), primary progressive
MS(PPMS, n =3) & | Poser R T EEIZEGT D
possible MS(n = 16; the patients with CIS, n =6),

neuromyelitis optica (NMO, n=3)IZ8%% L 7=, 7z Z
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DAt 12 Hungary A MS 33 f{k & Nc 22 Sl % I L
pa®

#2. MS IRB T — & ~— A D{ERB(EEFR
HHE - S2IEHTIEE LA - TR - FRIR) - MS(=72)
L ENOM = 22 )OKRHM CD3 B4 T Mk D #
BFRRETo0 74— N ELBEEFT L. MS & Nc T
RBEREEDD 286 BIcFEHEEL LTHCA &
HifT. MSCD % #f32 L 7=(Fig. 1), 286 Bf=zFI% 57
7 A(class #1-#5)Z oI, MS BElL Ne BEn b
mAlEh, &Hi4Y 7S A—7(A,B,C,DIZHHER
ENntc, A BIBEFRE o7 1 — A58 &Db Ne
FEICEE, B BITEBREKAEDHHESELE L.,
chemokine B {z T 738654 L 7= class #5 DRI L~ 48
RLELS  CEIXMRBDFEEETHRENEL,
DEfITEDSS A a7 hifg b BETH o7, IFNB iAK
HER(n = 46) T3, G HEATHR 2 FR OB REELK - IVMP
A% - APt H% - EDSS 2 217 « MRI T2 5478 i {855
RELERERER 27 265, BRRSH BFH
(responder) & A~ E B (nonresponder) |2 73T 5 & |
IFNB responder X A B¥E B BEIZEML Tz,
Responder T I nonresponder {2 He®E L, iAHEBRLATE 6
4 H @ Bf 5 IFN-responsive genes(ISG15, TFI27,
MCP-1, TNFRp7S)DRBH L~ L& B IR SN D
Z &M dro 7= (Satoh et al. J Neuroimmunol 174:
108-118, 2006).

#3. HCA, SVM (Z#-3< MS Wi OM% L HBE
DRRIE(EETFIRE ik - ST 2E L - 7 - R
) : MSCD k£, MS-A & Nc THBZERZED D 58
# {= F (MS diagnostic genes; MDG) % Hi i L 7.,
KeyMolnet T 58 MDG (ZB# 3" % 95 B{xF 4 i,
B EMREETHFARAY PV — 2 BT LT, £
DFE R MS & Ne 25T 28 n FEEORBRIZEIT

% Myce/Mad $5 X Ut p63 & 11 5 il #H % o B 5 03~
& #17= (Fig. 2)(Manuscript in preparation).

WAZHH 129 Bl 5 5 McDonald 2 W 27 4 i 1=
1 MS 95 ffl(RRMS, n =89; SPMS, n = 3; PPMS, n =3)
& non-MS 15 ffil(Nc, n =7, non-MS OND, n = 8){Z B L
T, 58 MDG % {8 &£ ¥ 5 HCA #4735 L U MSCD
% training set & L THEBFEE L 7= SVM BT & BE1T.
BREKZHr LR O L MS 2 EEEEZR/ R/, Z0FH
ETRERL»OHEETI BLUNIC2HEREHBSZ
LAk, HCA & SVM O —E R 74.5%(82/110)
T, EEEFEMS % MS &£ 2ZM#. Nc/non-MS OND %
Ne & 2 B )X HCA 309%(34/110), SVM
32.7%(36/110) T > 1=, {BEEMERMS % Ne LRZ
¥T)ix HCA 70.5%(67/95), SVM 71.6%(68/95) T, (A5
£ (Nc/non-MS OND % MS & B2 H7)iT HCA
60.0%(9/15), SVM 40.0%(6/15) T ~7=, T772bbH
McDonald 72 W7 24 % 7= 4~ MS T, 58 MDG % {54%
&2 HCA B 7212 SVM M BIE M TIZ 27 IE
ERHPEL , BBEHSE T L AVHIBA L 7= (Table 1).

& 512 Poser a2 WA &5 7= T MS 114 #I(RRMS,
n =89; SPMS, n = 3; PPMS, n =3; possible MS, n = 16;
NMO, n = 3) & non-MS 15 #(Nec, n = 7, non-MS OND,
n=8)IIfI LT, 58 MDG % f51F & 5 HCA #HTH
L TMSCD # training set & L CHEE L7 SVM
REAT 2 WEfT. BEERZMTL MO L MS 2WEAE 4
~fz, HCA & SVM DO —E#|3 69.8%(90/129) T, 1E
BHEMS & MS £ #ZM7, Nc/non-MS OND # Nc &2
7)iZ HCA 29.5%(38/129), SVM 34.1%(44/129) Tdh >
. BERMEMS % Nc LB 2 W)X HCA
71.9%(82/114), SVM 693%(79/114) T. BB X
(Nc/mon-MS OND % MS & # 2 W)X HCA
60.0%(9/15), SVM 40.0%(6/15) ThH 7=, T7ebb
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Poser Wi JMEA G- MS Tt 58 MDG £ fRIE &
T 5 HCA Bl F 7212 SVM 5L BUIR THIBMES
FHEL, BEBENH T LB L,

#4. MS 7 ¥ Wi % R ) 8 {x - B¥ (relapse-specific
genes; RSG)D RIGE(EETFFE ik - 4ETFFEE L
) : BRMLEMPCTRBERLEDD 483 BicT
(FEBIZER 18 LIET 25)%FEE L. 43 RSG %
FELT OB 7 A2 —MTT, BRI L ER
O T EMN LTm7 T A Y — TR KT,
MS BR D57 THF 2 #1572 % KeyMolnet
WT 43RSG (ZBIEEY 5 88 oy A MM, 4T F v b
T— 7 & fRAT L7, 36l BiR RN L BIBREED
W T, MS HEFHFO NFxB BHAIEHARTE ., &
FHEMAEM L b - TRM & 7= (Fig. 3)(Satoh et al.
Submitted for publication).

#5. Hungarian MZ twin #FATIZ K 5 MS Ff RAT#{E
TRORR(EETRELE - SHHFRE L) :
Hungarian MZ twin 4 pairs(concordant pairs; #1.
MS/MS; #2. MS/MS; #3. MS/MS; discordant pair: #4.
MS/Ne)DKIEM CD3 s T Mld 4 8{=F7 VA4 T
fZ4T. concordant pairs(#1-3) CH 4 BB ERZRDH D
147 100 B {5 F(100 DEG) Z4iH L 7=, ik (Z discordant
pair (#) TRIBZR LD S LI 50 #{=-F(50 DEG)
R L7z, R#EAIZ S0DEG H T 100 DEG (8 &
N2 34 BEFH S, Nellh® L MS T2FLE
DRBAERLET 5 20 B=F(20 DEG) 2 #litH L 7=,
KeyMolnet T 20 DEG (ZB8# 4 25 43 8= T 4 filH,
@B EHRBEETH TRy P 2B LT, £
DFER. MS HERMBEFRBE T 07 1 — L OKH
L1LT, Es&BERF77 IV —B LU NFxB 277
TAHRBEEEHFZORMSE A RE S L7 (Satoh et al.

Submitted for publication).

D. 8

2003 FiCk MY ARROBET L, £ +&
{mF(#9 22,000 E)RRE ST DNA A /a7 b
AIZARATA R 7R LIZE T BETFEEELLF Y
7T, MO B{ETRER A BRGSO
kBH,DNA v A 707 LA BRI IERRKT RS o
LTITER R B EBOMEBEO Y —, MEEE
HESLTHO TR, EWICECEERO TR, G
HRDHER CRIAVERFRIGHAFIRET, RA MY
JLRIRIIBWTLADHRFEL 2T D,
DNA w4/ 7 a7 LA BT TIIZHDOT—F L v b
DEREMAREN S 7 A Y —#IFHCA) THET
%, #Ef7z Uik (unsupervised method) Tid 4 & 7Lz
M+ aHatER2 LIC, REURRAAF—- 2215
YTy T AE—(INL—NIHEL, 77X
4 — %5 L1355 # s F(discriminator genes) &
4 5, - bR7 H—= T (SVMBRITIL,
A& T BV 27— 4 % training set & LT
WHREE L, FHR7T vy MNEBTBE2F7AY—
A B85\ 7 i 72 #8 T [ (hyperplane) % [7 iF 3~ % J7 i (&
ffidn ¥ ¥ supervised method) TH %,

ABFFETI TR 17 FEEENFEE)IZ T MO DNA
24707 LARATIZE D MS IRBIGPRT — 4 ~—
A(MSCD)A #3L L7z, MSCD TIIZHRWIELX S
TAHMS Z4BICHEL, FRIIEAEDM - R
377 - IFNB AR & OB EEAR O, F
A 18 EEE(E 2 SEEN)IE HCA, SVM IZ S MS 2
HAMEBL, BM53 BLUNIZZHHEREEBLZ
EpiHdes, L LARROIEEITHRERI LI, #
B 129 BIKTEERMEF 58 MDG (2L 5 HCA HUR
b L < Id SVM B T AR (false negative rate)
AR D T < (1 70%), MS & Ne/non-MS OND % ik

=336—



BIREETHE Z LHHBALE, BERBEFOREL
EEL, SVM T D37 A — 4% —(Kemel function)
REESE, BAFREFMAD - ZHOZRELO
MAgbtizlv2RELm EHEK S, S&EH
M+ H5TFETHD, —HMS BEOHREN L TR
B> T MR DNA v~/ 7 a7 LARTIZLY,

NF«B #7458 {cFREBEHERICHECEEL,
BRTR/ A A~v—H—2/2 0155 43 RSG #[RE
T4 = LA ¥7-, ¥ 7= Hungarian MZ twin #4712 X
D, MS RIERERF THLOMEHERETESRH
Fav b7 — 7 &R ¥ /- (Satoh et al. Submitted

for publication).

E. &R

FIEMm T MO DNA v 7 a7 LA BITIZ LY
MS FFRISYIT — % ~— AMSCD) % #t 3L L, HCA,
SYMICES< MS REBMIEAMB LR, Z0K
W T A BE 1 $(false negative rate)3# <, MS
& Nc/non-MS OND 2 BRIEEETHDH Z L3 L
oo SR HTELWUBEMZSDTFETHD.

F. FERR
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Fig. 1. Hierarchical clustering analysis of 286 genes differentially expressed between 72 untreated MS patients
and 22 normal control (CN) subjects. The gene expression profile of peripheral blood CD3" T cells was studied in 72
untreated MS patients and 22 age- and sex-matched healthy control (CN) subjects, by using a 1,258 cDNA microarray. Hierarchical
clustering analysis was performed by selecting a set of 286 genes differentially expressed between MS and CN as a discriminator.
The results are expressed in a matrix format, with each row representing the gene expression level (GEL) of a single gene in all the
subjects and each column representing GEL of 286 genes in an individual subject. The matrix is shown by a pseudo-color, with red
expressing upregulation, green expressing downregulation, and the color intensity representing the magnitude of the deviation from
GEL 1.0 as shown on the upper right. Hierarchical clustering analysis separated MS (purple) from CN (dark blue), and classified
the former into four subgroups named A (green), B (light blue), C (red) and D (yellow). The 286 genes were categorized into five
classes numbered #1 (pink) to #5 (light blue) (Satoh et al. ] Neuroimmunol 174: 108-118, 2006).
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Fig. 2. The common upstream search of 58 differentially expressed genes in T cells between MS subgroup
A (MS-A) and normal controls (Nc).

The microarray data of 58 differentially expressed genes (MDG) in T cells
between MS subgroup A (MS-A) and normal controls (Nc) imported into KeyMolnet extracted 95 genes directly linked to 58
genes. The “common upstream” search of 98 genes generated a molecular network composed of 117 nodes. Red nodes

represent upregulated genes in MS-A, whereas purple nodes represent downregulated genes in Nc. White nodes exhibit the
genes extracted by KeyMolnet to establish molecular connections. The direction of molecular relation is indicated by dash

line with arrow (transcriptional activation) or dash line with arrow and stop (transcriptional repression). Thick lines indicate
the core contents, while thin lines indicate the secondary contents of KeyMolnet (Satoh et al. Manuscript in preparation).

-0
-6

extracellular

; membrane
@

s
o
p
T
- ‘-’-
\‘-
B
-—-""-_H-

\ SR VIRY
1 3 Nt AN L Wy
b ™, WAL N
\ 3 ™ f 18§ x /
\ ' g \'\'l H }‘. ! L topl
L N A AY cytoplasm
F \F \ ¥ ‘.“. ! T
\\ *§ r-3 ‘-'% \\ 4 ’
\ vy A RN A
@ m L t S OS2 L
. \‘ \' l.‘ ‘!l @ ',.-l }“ }.\‘ : i 'J" \‘
N \ (I t i B A i / \
5 \ | Vi A/
b \ \ i I Y e Wiy H
3 \ X 1 }(. / PN \
SR A
-‘-‘r--*_:—"":-,\':u ,‘{ A 7% Y. e .T = o - s S
N .

P 4
#
-‘?\‘j
o il |
i
.-s"
.
D’ ’

nucleus
Fig. 3. Subcellular location of the molecules linked to differentially expressed genes in T cells between
relapse and remission of MS.

The molecular network generated by the “common upstream™ search of 43 MS
relapse-specific genes (RSG) was arranged by using the editing function of KeyMolnet with respect to subcellular location of
molecules. Red nodes represent starting point molecules, whereas blue nodes represent common upstream molecules. Purple
nodes express characteristics of both starting point and common upstream molecules. The direction of molecular relation is
indicated by dash line with arrow (transcriptional activation) or dash line with arrow and stop (transcriptional repression)
(Satoh et al. Submitted for publication).
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Table 1. MS-Diagnosic Capability of Hierachical Clustering Analysis (HCA) and
Support Vector Machine (SVM) Analysis

Disease Dissase
No. duration HCA SVM Clinical diagnosis No. duration ( ) HCA SVM Chinical diagnosis
(year) g
1 3.8 MS MS MS 56 7 MS MsS MS
3 4.8 Ne MS NS 58 0.6 Ne Ne MS
4 6 Ne nMS MS 89 4.5 Ne MS MsS
s MS 60 ‘MNe VIS (N
6 MS Ne
v

non-MS (Ne)

E%%éégﬁﬁﬁﬁﬁ JHHEHE

88 7 MS MS MS 110 14 Nc Ne MS (PPMS)

MS population, clinically diagnosed following McDonald's criteria, includes 82 RRMS (16 in acute relapse indicated by red), 3
SPMS, and 3 PPMS patients. Non-MS population includes 7 Nc subjects indicated by yellow, 2 CIDP, 1 HSP, 1 PR, 1 ALS, 1
OPCA, 1 sarcoidosis, and 1 OYL patients indicated by blue. Abbreviations; Ne, healthy normal control; CIDP, chronic
inflammatory demyelinating polyneuropathy; HSF, hereditary spastic paraplegia; PR, phycogenic reaction; ALS, amyotrophic
lateral sclerosis; OPCA, olivepontocerebellar atrophy; and OY L, ossification of yellow ligament (Satoh et al. Manuscript in
preparation),
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