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Database URL Contents

S Database REV AT L

Entrez www.ncbi.nlm.nih.gov/Entrez/index.html The Life Sciences Search Engine (B3EHIRER)

Gene www.ncbi.nlm.nih.gov/entrez/queryfcgi? CMD=search&DB=gene A Searchable Database of Genes (RIZFHRF)

OMIM www.ncbi.nlm.nih.gov/entrez/query.fcgi? CMD=search&DB=omim  Online Mendelian Inheritance in Man (E{EIEEEREE)

PubMed www.nchi.nlm.nih.gov/entrez/query.fcgi?db=PubMed Nationat Library of Medicine (XERRFE)

DDBJ www.ddbj.nig.ac.jp/ DNA Data Bank of Japan (SIEREF)

GenomeNet WwWw. genome.jp/ GenomeNet Database (SIBERIIRER)

DBGET www. genome.ad.jp/dbget/ A Database Retrieval System for Molecular Biology Databases (S3ERIRER)

KEGG www. genome.ad.jp/kegg Kyoto Encyclopedia of Genes and Genomes (f4#/32 7 L1 1)

EMBL-EBIL www.ebi.ac.uk/services/ European Bioinformatics Institute Service (SRR HR)

InterPro www.ebi.ac.uk/interpro A Database of Protein Families, Domains and Functional Sites (EF—7 « KX A »ig
)

ExPASy au.expasy.org Expert Protein Analysis System Proteomics Server (75 # —LBRHT)

LIPID BANK lipidbank.jp/ Lipid Bank for Web Database (BEEIHHR)

GEO www.ncbi.nlm.nih.gov/geo Gene Expression Omnibus (¥ 7 017 L1 8847)

dbSNP www.ncbi.nlm.nih.gov/entrez/query.fcgi?CMD=search&DB=snp  Single Nucleotide Polymporphism Database (SNP #247)

HGMD www.hgmd.cf.ac.uk/hgmd0.htm] Human Gene Mutation Database (RGIEZEBRFR)

RefEXA www.lshm.org/database/index.htm! Reference Database for Gene Expression Analysis (¥ 7 Q7 L -1 847)

*ECSIERT - REOYV—RE - REFMEER

FASTA fasta.genome.jp/ Sequence Similarity Search (FREL Y —RH)

BLAST blast.genome.jp Sequence Similarity Search (FREQ Y —RH)

UniProt www.genome.jp/dbget-bin/www_bfind?uniprot SWISS-PROT Protein Sequence Database (¥ > /80 HELTURRHT)

PIR www.genome.jp/dbget~bin/www_bfind?pir PIR Protein Sequence Database (¥ >/¢ HECHIERHT)

CLUSTALW align.genome.jp Multiple Sequence Alignment (FR#FEHI{ERR)

TraceSuite 11 www-cryst.bioc.cam.ac.uk/~jiye/evoltrace/evoltrace.html Evolutionary Trace Server (RESH{ER)

PROSCAN thr.cit.nih.gov/molbio/proscan Web Promoter Scan (7 RE—4 —&47)

* VIO A RREERAT

PDB www.rcsh.org/pdb The RCSB Protein Data Bank (% > /X B S HERTE)

RasMol wwuw.rcsh.org/pdb/help-graphics.html#rasmol_download Molecular Graphics (¥ /87 B3 {&ERBE A H1L)

GRASS honiglab.cpme.columbia.edu/cgi~bin/GRASS/surfserv_enter.cgi Graphical Representation and Analysis of Structure Server (¥ > /{2 HI{AHERE)

SWISS-MODEL  swissmodel.expasy.org//SWISS-MODEL.htm! An Automated Comparative Protein Modelling Server ((HEEF Y > J847)

ERRAT nihserver.mbi.ucla.edu/ERRAT A Protein Structure Verification Algorithm (% > /82 SRS FR)

Verify3D nihservermbi.ucla.edu/Verify 3D A Crystal Structure Evaluation Server (¥ > /80 B 5 F )

SCOP scop.mrc-Imb.cam.ac.uk/scop/index.html Structural Classification of Proteins (% >/t i = RS R)

DBAl salilab.org/DBAl A Database of Structure Alignments (3Z{&¥HESBUEERT)

* & I ke

SOSUL sosui.proteome.bio.tuat.ac.jp/sosuiframe0.html Classification and Secondary Structure Prediction of Membrane Proteins (BEENURT
)

PSORTII psort.ims.u-tokyo.ac.jp Prediction of Protein Sorting Signals and Localization Sites in Amino Acid Sequences (¥
BARETH)

SignalP 3.0 www.chs.dtu.dk/services/SignalP Prediction of Signal Peptide Cleavage Sites in Amino Acid Sequences (¥ F+ILARTFF
N &:1)

PredictProtein www.embl-heidelberg.de/predictprotein/predictprotein.html Structure Prediction and Sequence Analysis (EF—7 + K X1 VRE)

Scansite scansite.mit.edu A Motif Scan (EF— 7 8847)

BIND wwwhind.ca The Biomolecular Interaction Network (% > /%7 BHE{EFRT)

DIP dip.doe~mbi.ucla.edu Databases of Interacting Proteins (¥ >/t B E{ERARE)

MIPS mips.gsf.de/proj/ppi/ The MIPS Mammalian Protein-Protein Interaction Database (¥ > /Y HiBE{EE#
%)

MINT 160.80.34.4/mint/index.php A Molecular Interaction Database (¥ >/\7 BB E{FERER)

PubGene www.pubgene.org/ Gene Database and Tools (/SR L BH)

PROCAT www.biochemn.ucl.ac.uk/bsm/PROCAT/PROCAT html A Database of 3D Enzyme Active Site Templates (BEFEMERAIRRIT)

PhosphoSite www.phosphosite.org/Login.jsp An In Vivo Phosphorylation Site Database (U > B {LERATARART)

2005 £ 11 BO URL 27,

osteopontin (OPN) #H LR 2R L =Y, #5135 v
FEBRNECARBEEMNEREA (experimental autoim-
mune encephalomyelitis : EAE) & H&E#? microarray
fEHTC,OPN @ LR ZHER L 7z, OPN I Thl cytokine

THh, BIEFRIE~ Y A EAE Eiiox U CESH:
R TW, Lock & 1& GeneChip % FiV>T MS StEK%E
MR L BRI RRE R R L, BB 3
G-CSF ®» B8 L %312 81} 3 IgG Fc receptor, IgE
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Authors Ref:;ence Year Number of cases Origin of samples
Whitney et al. 46 1999 PPMS (n=1) acute lesion vs NAWM
Ramanathan et al. 27 2001 RRMS (n=15) vs HC (n=15) monocyte~depleted PBMC
Wandinger et al. 41 2001 RRMS (n=1) plus HC (n=2) PBMC incubated with IFNB in
vitro
Whitney et al. 47 2001 PPMS (n=1), RRMS (n=1), EAE acute or chronic lesions of MS and
vs HC (n=3) EAE vs white matter of non-MS
controls
Lock et al. 19 2002 CPMS and SPMS (n=4) acute or chronic active lesions vs
chronic silent lesions
Mass et al. 21 2002 RA (n=20), SLE (n=24), IDDM PBMC
(n=5), and MS (n=5) vs HC before
and after influenza vaccination (n=9)
Bomprezzi et al. 9 2003 RRMS (n=18), SPMS (n=6) vs PBMC (fresh or frozen)
' HC (n=21)
Graumann et al. 12 2003 SP/PP/RRMS (n=10) vs non-neuro- NAWM vs control white matter
logical controls (n=7)
Koike et al. 15 2003 RRMS (n=13) before and at 3 and T and non~T cells separated from
6 months after IFNJ treatment PBMC
Mycko et al. 25 2003 SPMS (n=4) chronic active vs silent lesions and
the lesion margin vs center
Stiirzbecher et al. 34 2003 RRMS before and after IFNB treatment frozen PBMC ex vivo or incubated
for 6 months (n=10 ; 6 responders vs with IFNB in vitro
4 non-responders)
Tajouri et al. 35 2003 SPMS (n=5) vs non-MS acute and chronic active lesions
Weinstock-Gutt- 44 2003 RRMS before and at 1, 2, 4, 8, 24, 120, monocyte-depleted PBMC
man et al. and 160 h after IFNS treatment (n=28)
Achiron et al. 1 2004 RRMS (n=26; 14 with treatment) vs PBMC
HC (n=18)
Achiron et al. 2 2004 RRMS treated (n=13) vs untreated PBMC
(n=13)
Airla et al. 3 2004 RRMS (n=6) before and after IVMP PBMC
Hong et al. 13 2004 RRMS/SPMS treated with IFNS (n= PBMC
18), GA (n=12) or untreated (n=15)
Iglesias et al. 14 2004 RRMS (n=17) vs HC (n=7) PBMC
Lindberg et al. 18 2004 SPMS (n=6) vs non-neurological active lesions vs NAWM
controls (n=12)
Mandel et al. 22 2004 RRMS (n=13) vs SLE (n=5) vs HC  PBMC
(n=18)
Mayne et al. 24 2004 RRMS (n=21) vs HC (n=19) CD4* T cells
Satoh et al. 31 2005 RRMS (n=65) plus SPMS (n=7) vs T and non-T cells separated from

HC (n=22)

PBMC

Abbreviations : RRMS, relapsing-remitting MS ; SPMS, secondary progressive MS ; PPMS, primary progressive
MS ; CPMS, chronic progressive MS ; HC, healthy controls ; IDDM, insulin-dependent diabetes mellitus ; NAWM,
normal appearing white matter ; PBMC, peripheral blood mononuclear cells ; IFN, interferon ; GA, glatiramer
acetate ; IVMP intravenous methylprednisolone pulse ; up, upregulation ; down, downregulation.

receptor, histamine receptor type 1 @ LR 2FRD 7 19,
¥ - G-CSF # 57 EAE 28%fE{t L, immunoglobulin
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Number of genes

Types of microarray Key findings
on array

¢DNA microarray (original) 1,344 or 5,000  up (IRF-2, TNFRp75) in acute lesions

cDNA macroarray (GF211 ; Research Genetics) 5,184 up (LCK, IL-7R, MMP-19), down (CCRS,
DFFA) in MS

¢DNA microarray (Mini-Lymphochip) 6,432 up (CCRS, IP-10, IL15RA) by IFNB treatment

cDNA microarray (original) 2,798 up (5-lipoxygenase) in MS, EAE lesions

GeneChip (HuGene FL ; Affymetrix) 7,026 up (G-CSF) in active lesions, up (IgG FcR) in
silent lesions

¢DNA macroarray (GF211 ; Research Genetics) 4,329 down (apoptosis—regulatory genes)in autoimmune
diseases

¢DNA microarray (Modified Lymphochip) 6,500 or 7,500  up (PAFAH1B1, IL-7R, ZAP70, CD27), down
(HSP70, CKS2) in MS

¢DNA macroarray (Human 1.2 ; Clontech) 3,528 up (HIF-1a) in NAWM

cDNA microarray (Hitachi Life Science) 1,259 up (15 IFN-responsive genes) in MS by IFNS
treatment

¢DNA microarray (Human 1.0 ; Clontech) 588 up (immune-related genes) in the margin of
active lesions

¢DNA microarray (Mini-Lymphochip) 6,432 or 12,672 down (IL-8) in IFNS responders after treatment

cDNA microarray (original) 5,000 up (eB-crystallin, SOD) in acute lesions

cDNA macroarray (GF211 ; Research Genetics) 5,184 up (IFN-responsive genes) by IFNB treatment

GeneChip (Human U95 Av2 ; Affymetrix) 12,000 up (T cell activation genes), down (IL-1/TNF
signaling genes) in MS

GeneChip (Human U95 Av2 ; Affymetrix) 12,000 up (SCYA4, IL2RG, Fas) by immunomodulatory
treatment

¢DNA macroarray (Human Hematology/ 448 down (LCK, TCF7, CD5, ISGF3) by IVMP

Immunology ; Clontech)

¢DNA macroarray (original) 36 distinct profiles between IFNS and GA treatment

GeneChip (HuGene FL ; Affymetrix) 6,800 up (E2F transcription factor pathway genes)in MS

GeneChip (Human U95 A ; Affymetrix) 12,633 up (Ig synthesis—related genes) in active lesions

GeneChip (Human U95 Av2 ; Affymetrix) 12,000 down (NR4 Al, NR4 A3) in autoimmune diseases

¢DNA macroarray (Immune ; National Institute 1,152 up (CYFIP2) in MS

on Aging)

¢DNA microarray (Hitachi Life Science) 1,259 dysregulation of apoptosis and DNA damage-

regulatory genes in MS

Mycko & & cDNA microarray % FH\>C, SPMS &
TEEERE L IEEBERE, BBERIEE L PLEz

L, EEiREIEE o RIS EERE TR
(INFa %z £) ® LR %2 #% L 7%, Graumann 5 i3
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c¢DNA macroarray % V2T SPMS @ NAWM I8 3
BEmMBEEEETH HF-la k) DEREZED
7212 Lindberg & &, GeneChip % Fiv>C SPMS &)
MR O IgEATER RH L 2%, Tyjour 5 i
cDNA microarray % V2T, SPMS &t - BiEEhiR
B2 817 % aB-crystallin, SOD1 @ LR %2ED 7Y,
INos—EDwA 7 u 7L AIc k3 MS BB BT
Y VDA To o, RNA s o ez
FEBLTohnwiagEz EEHE L,

2. MS EEBEEORBMY »/CGROBGFHRIRLL

BRAR

Ramanathan % i& ¢cDNA macroarray % F\>C, MS &
f@EED PBMC OBBEFHERE 707 4 — V2 HEL,
MS (281} % lymphocyte-specific protein tyrosine kinase
(LCK), IL-7R @ LR %##|E L %?, LCK 1 Airla &
Iz X b cDNA macroarray ® f# #7 ¢, RRMS @ PBMC
TIVMP BEBICK DET T2 BEFL LTHRESINT
v> 33, Bomprezzi & i& ¢cDNA microarray % fi \» T,
RRMS & &% PBMC THEEZEZET 5 53 8B
FREELY,MS T T MRS R 78 IL-
7R, ZAP70, TNFRSF7 (CD27) D LR B XU A + &
4 ~ mRNA Z#&#I#HIEF HSPAL A (HSP70) D{&T %
Tz, Mayne 5 RRMS & @ E DKM CD4 B
#: T # B2 % negative selection ¢4 B, c¢DNA macro-
array % F\V>CHEHT L, MS 1281} % cytoplasmic FMR1
interacting protein 2 (CYFIP2) @ _bE 2 L 72,

5 513 72 o IFNB RIGHIEE M MS (65 RRMS,
7SPMS) &k, 22 ZDO@EEE DKM 5 AutoMACS
(Miltenyi Biotec) ¢ CD3 B&#%: T #ifd & CD3 K&tk non-
THEZOHL:, £§400EORETHE 0
74 —=NE, T F—variiiER 1,259 BETE
5% 9 % cDNA microarray (Hitachi Life Science) % F
WITHERT L 7230, TWERI T T #RE 173 EETF, non-T
ffE 50 BETFORRER LR O, k7 30 BiEF2
EIRY 3 L, T#ilE25 85T (NR4A2, TCF8 ER L
MAPK1, SMARCA3, HSPA1 A, TRAIL, TOP1, CCR5,
BAG1, DAXX, TSC22, PARP{& 7% &), non-T #if2
27 Bf5F (ICAM1, CDC42, RIPK2, SODD, TOP2A
k& & BCL2, RPA1, NFATC3, HSPAlL, RBBP4,
PRKDC & T # &) 287 R b — > AHIHEBEFRICD
HIn/, T2bbMST7R MR EERBF
(proapoptotic genes) & Il E {5 F (antiapoptotic gen-
es) DHFEEEFEB L MET OREYIN/ ST » & (counter-
balance) Z 72,

Achiron &5 13 26 fl D RRMS &£ 18 Z DB EHE O
PBMC OBEFHE 17 4 —) % GeneChip THEK
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FRATL 720, WREC 1,100 BEFORBEEEZ R,
MS iz ¥\ T T H B % L B E B 5 F 8 (LEFL,
TCF3, SLAM, ITGB2, CTSB) ® k& & IL-18/TNFa
VI FNEERBETHOET2R07%, L LES
5 DFEFVIZK LT, MS T orphan nuclear receptor
NR4 A2 HBMET#HME L 7=, 5D MS 14 Hllx, #
Mk iz IFNB, glatiramer acetate (GA) ¥ 7z I3 intrave-
nous Ig (IVIg) 2% 5 Th h, BETHRRIEEL T
W TEREMEDSH B, Achiron 53 BERDRES % IBEEEE
13 6l & SRIRERE 13 Bz C B L, RERSE 7 8
578 (TNFRSF6 ; Fas 2 &) ZAE L 72, £/ 13
il RRMS & 5810 SLE % 18 Z0OEES LKL,
HOREFEWN 71 7 4+ — )L (autoimmunity-specific
signature) & LC7 R P — Y AHHBRTFHRORRERE
BERAD?, Maas 5l 20 Fld RA, 24 Hlo SLE,
5410 IDDM, 581D MS, 9 &DAL Y 7 VYT T
F U ERERTEOBEE D PBMC 2@IF LD, 7 7 F
VEENARINE L HOREBRED 70 7 4 —VIZE
o TS, RA & SLE [, MS & IDDM [HidkR®
TELML T, o b ECRERERE a7 4 —
AMELT, 7RV RAHEEETFHOREET R
b7z, Iglesias 51X RRMS L&D PBMC % Gene-
Chip "CHUEET L, MS I8} 5 E2F BERTRER
FEO LR 2% ®, E2F1 BEFRE~ Y XT3 EAE
DWRFEALT B Z L REFH LW,

3. MS Ik F3rv7—7zOQVR—YIHEEIE

F DN

®wELIZ, EFREBM7ZA ey A FHIEEET,
cDNA macroarray Z W CEEBEFRR w74 — 1%
#EHT L, IFNB IZ & % interferon-regulatory factor IRF-
7 & pleiotrophin @ L&, IFNy IZ & % IRF-1 & ICAM-
10 EREZEDH 73, Wandinger 51X RRMS & @H#E
® PBMC % IFNBF#E T CT## L, cDNA microarray
THEAT L 7240, #5513 IFNB I & 3 Thl BIELEE T
CCR5, IP-10 (CXCL10) DFEE A2 R D 7=, EE S I
13 %l RRMS ¢ IFNB i6HBMAET - FB® 3 A2 A -
6 A BICERIML 7z, 1,259 #E{5F cDNA microarray % F
VT, RARIMN CD3 BBE T Mg & CD3 4 non-T #fE
T, REEH L - BEF B (IFN-responsive genes :
IRG) ZEEL 72, T fifg< 8 #{xF (IRF-7, ISG15,
IFI56, IFI6-16, IFI60, IFI30, ATF3, TLR5) @ E&
X IL-3, MIG D{&T, non-T #fET 12 EEF (RF-
7, ISG15, IFI56, IFI6-16, IF127, IFI17, TAP1, TNFAIPS,
TSC22, SULTIC1, RPC39, RAB11A) ® E&, IL-3
DET2E D7, ISG15, IFI56, IFI6-16, IF127, TSC22,
SULTICL 3555181 3~6 7 HIt B L TRREN LR
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BRI, —H, HarFNERE X ko7, BE
# i Thl B 3# & {5 7 CCR5 (T), IFNy (T), TNFa
(non-T) D LEEHAZAD ., TOFRIEMS Tk
IFNB G IZ 0T L HBAREZ Th shift 2FE L kv &
v REVEZRT 5, FROY B 9 BIETF (IRF-7,
ISG15, IF156, IFI6-16, IFI60, IFI17, TAP1, TNFAIPS,
MIG) i3 7 u & — & —4§Eigic IFN-stimulated response
element (ISRE) % IRF element (IRF-E) 2E1ET 2 BE
1 IRG T, REEERC LFEEIN, BEMRICE
(EELTwBEEEZ OGNS, IRF-7 137 A VAR
Bic IFNa/B B4 % IR T 3 EOFIHET TH 5%,
IF130 i% class I MHC #R#EHRRR OBEE < 54 —
WBTTEE T, BEFRE~ Y A CRIERTEET
TP, TAPL iZ class I MHC #IRMESFEIRR OB
BLR7F FEEEF T, BEFRE 7R TIE
CDS'THEME I & 2 EMBEER W BWMB T 39,
TNFAIP6 (X TNFa, IL-18 12 & h FHE I N3 0 IEH
ECHRERRAZET 27, T4bb [FNSIZEER
antiviral/antiinflammatory mediators # $iE$ % Z &2
oo, KWL L2, SLE TR
553 PBMC iK1 3 IRG FB L AHE Y,
Weinstock-Guttman & 13 IFNS BRI & D 8 Hl @
RRMS @ PBMC % @R HIC#BHT L, IRGZRAE L
72, Z2DHL REELORESO LA —N=-F 9T
LT\ 3, Liang 5 % Weinstock-Guttman 5 D7 — %
BRAAA VT ART 4 7 ADFHETEENTL, IRG
1% early-onset (within 8 F§fi]), intermediate-onset (24
KifEl), late-onset (48 FefH]) D 3B HEHIN B T L
% B L 71, Stiirzebecher & X IFNB IGHERIE 10 41
D RRMS O PBMC DEBEFHRET 7 4 — V% ex
vivo TBAT L -3 iaERT 6 H B~BAMB8 12 A HE °F
A Gd & MRI CHEBIERER 2 B, BRERERK
738 60% DA _EIEA U 7-iEG % responder & EFEL 7z, £
7= nonresponder % & & %> & ZNR D % \» nonresponder
from initiation of therapy (INR) &, FAfA#%E—ERIMIZ
SR E R DI, RRHLE (neutralizing antibody :
NAb) HEIZ X D 2R 53958 L 7= nonresponder with
development of NAb (NAbNR) @ 2 Bz 43t 7z, 51
PBMC % IFNB BZ1E P THE L T in vitro EITH 1T
720 Ex vivo BT TIZ, JREEHIC responder T 25 EE
T (IF117, OAS, Statl E5 & IL-8, CD69, c—fos, TSC22
ETRE)B 2 EUEEEL, 2095 H IL-8 HBET
1 responder FRAIDIBR L 2 5 Z LBRBRI N, —
73, in vitro BEAT @ IRG X 87 B {5 T T, responder,
nonresponder F CHREEREZAD L o7, EEGI
Ho DR ERL T, IFNB IBHEHE IZ TGFB -stimu-

lated protein (TSC22) ® ERZFWHTWw3BY, 5D
W IEGIE D P in CHIERE L 72 PBMC 2 L
TEhH, ERREPEEFRRCEELES, $1
#ll D responder T IAFHTICKY 0 HOEHREL E
LT3, ZHIEESHOBEERELZRT MS 35
HTIZEFITH %, Hong 5 ix IFNBIBEE L GA 1RED
MS % O PBMC %, %EGE 6 BIET2HE
¢DNA macroarray THEHT L, WWERKGHEEETFHOM
BRI, EEL T Mo kKB ESIc BE
% MMP-9 iZ IFNBIZ X D{ET L, GA TR ER L7,

van Boxel-Dezaire & & 26 f 0 IFNS WEERIT -
RRMS & PBMC T, ¥4 b 44 VBEFHREL L%
B RT-PCR ¥Eic & b FBART L 7%, allkaiss 2 48
F DML - IVMP [E18 - Extended Disability Status
Scale (EDSS) 2 a7 % %35+ L T, 16 $ID responder &
10 B nonresponder 1243V} % &, responder 1 IBEEHT
WIL-12p35 BBV RUBEVREH#EZE L 7,
Wandinger & i% RRMS ¢ IFNB 1A 1 SERIEH
{, EDSS R a7BE{{D AL Nk \EH % responder,
F% L 72501 % nonresponder £ EF/L 7242, 20 Bl
responder & 19 #l? nonresponder % real-time RT-PCR
¥ & ELISA YECHENT T % &, responder i TNF-related
apoptosis—inducing ligand (TRAIL ; TNFSF10) D FEiA
FEEZ R TI ¢2 R L7, TRAIL iZ IRG @ 1
DThY, BEFREY ATHEHET R -2
BEeRl, a7—F vEfRCEEZECE 9,
£S5 MS O T #ifgic®i) 3 TRAIL H#HRET 28
& L T\ %%, Baranzini 5 13 IFNS B8+ 52 6l 0
RRMS @ PBMC i 8} 3 70 BIZTFOHREL L%
real-time RT-PCR "TREBFAICARNT L 728, Yallits 2 4¢
RIEH23%4 { EDSS R a 7B i WiEfl % respon-
der, 2 BB EFEF L 72 FEHI % nonresponder & EZ L
7z W& 1% 3 15 F (caspase2, caspasel0, FLICE inhibi-
tory protein ; FLIP) OFBRL NV D=ZRLey BV 7
T 86 %I TTRE & e L 7,

BT, %3513 72§l IFNB RIGEIEEHE MS (46
Bl iRILEE 2 4R IFNB IRERIMR) & 22 BOEEED
FARI CD3 Bt T #ifE% 1,259 cDNA microarray (Hitachi)
TR LI F— 7V iconT, BHEBRETEERRKE
#= 8 (R f&#7 D Bonferroni #i1IE# error rate<0.25) %
AT 286 MInF (R3) 2 BRUTCEHBHLEL, 2D
286 BE T % B EF (discriminator genes) & LT
BERY 52y —f@ERfTL, 7—%X—2X (MS
classification database : MSCD) 237 L 7=, 286 BB T
3527 5 A (class # 1-#5) KWaFEI N/, T/ MS
BHIEEEHIOOIN, 54T TIN—T (A,

-159-



590 MRS -50% 45 - 2006 4E 8 A
#& 3 MS LEEETREERZET S 286 HIET
Gene class | Gene symbol | Gene name Functional category

RGS14 Regulator of G protein signaling RGS14 Signal
PTPN6 Protein—tyrosine phosphatase 1C, SHP-1 Signal
E2F4 E2F transcription factor 4 TF
COX15 Cytochrome ¢ oxidase assembly protein COX15 Mitochondria
TCFL1 YL-1 nuclear protein with DNA-binding ability TF
NHP2L1 Non-histone chromosome protein 2-like 1 TF
HDGF Hepatoma-derived growth factor GF
CSF1R Macrophage colony stimulating factor 1 receptor, protooncogene c—-fms Cytokine
IL6R IL-6 receptor Cytokine
IL17R IL.-17 receptor Cytokine
EP300 p300 protein TF
TCF17 zinc finger protein 354 A, transcription factor 17 TF
IFNAR1 IFN-alpha receptor Cytokine
CFLAR CASP8 and FADD-like apoptosis regulator, I-FLICE Apoptosis

Class 1 ITGB1 Integrin beta 1 (CD29) Signal
RBBP4 Retinoblastoma—binding protein 4 TF
CDC10 CDC10 homolog Cell cycle
RBL2 Retinoblastoma-like protein 2 Signal
JAK1 Janus kinase 1 Signal
CCNC Cyclin C Cell cycle
ATP2C1 Ca-+ + -sequestering ATPase Signal
PPP3CB Calcineurin A2 Signal
NFATC3 T cell transcription factor NFAT4c TF
PTPN7 Protein tyrosine phosphatase, non—receptor type 7 Signal
SCYBS Chemokine CXCL5, ENA-78 Chemokine
ATP1B3P1 Na+/K+transporting ATPase, beta 3 pseudogene Signal
TNFRSF11A | Receptor activator of nuclear factor-kappa B (RANK) Cytokine
NPR2L Candidate tumor suppressor gene 21, tumor suppressor candidate 4 Signal
RABSA Small GTP binding protein Rab9 Signal
TAF2D TATA box binding protein—associated factor, RNA polymerase II, D TF
MAPK1 Mitogen-—activated protein kinase 1, ERK2 Signal
RPC62 RNA polymerasellIC TF
ABCD2 ATP-binding cassette, subfamily D (ALD), member 2 ABC transporter
CYP21A2 Cytochrome P450, family 21, subfamily A, polypeptide 2 P450
TGFBR1 Activin receptor-like kinase (ALK-5) GF
TCFL5 Transcription factor-like 5 TF
CASP1 Caspase 1, ILIBCE Apoptosis
ABCE1 ATP-binding cassette, subfamily E (OABP), member 1, RNAse L inihibitor ABC transporter
TPST2 Tyrosylprotein sulfotransferase-2 Enzyme
GZMA Granzyme A Enzyme
TNFSF10 TNF-related apoptosis inducing ligand (TRAIL) Apoptosis

Class 2 P2Y5 Purinergic receptor P2Y5 Signal
RUNX1 Runt-related transcription factor 1, AML1b protein TF
SCYB10 Chemokine CXCL10, IP-10 Chemokine
EPHX2 Cytosolic epoxide hydrolase Enzyme
ABCG2 ATP-binding cassette, subfamily G (WHITE), member 2 ABC transporter
HSP105B Heat shock protein 105 kD HSP
RBL1 Retinoblastoma-like protein 1 Signal
MYC Oncogene ¢-myc TF
GNB5 G protein, beta 5 Signal
NR3C2 Nuclear receptor subfamily 3, group C, member 2 (MCR) TF
TXLNA Taxilin alpha Signal
ABCF2 ATP-binding cassette, subfamily F (GCN20), member 2 ABC transporter
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Gene class | Gene symbol | Gene name Functional category

ST13 Tumor suppressor ST13 Signal
TCF21 Transcription factor 21, epicardin TF
ATP6B2 H+transporting ATPase, lysosomal, V1 subunit B, isoform 2 Signal
CREB1 cAMP responsive element binding protein 1 TF
IF116 IFN gamma-inducible protein 16 Cytokine
PMS1 DNA mismatch repair protein PMS1 DNA
HSPAIL Heat shock 70 kD protein-like 1, HSP70-HOM HSP
HSPA10 Heat shock 70 kD protein 10 (HSC71) HSP
RAPIA Ras-related protein (Krev-1) Signal
GNB1 G protein, beta 1 Signal
MAP3K7 Mitogen-activated protein kinase kinase kinase 7 Signal
PTPRC Leukocyte common antigen (CD45). Signal
POLR2G RNA polymerase 1 G TF
AFG3L2 ATPase family gene 3~like 2 Signal
RAB4 GTP-binding protein RAB4 Signal
GNGI10 G protein, gamma 10 Signal
JUN Oncogene jun TF
BAG1 Bcl-2-binding protein (BAG-1) Apoptosis
MAPKAPK3 | Mitogen-activated protein kinase-activated protein kinase 3 Signal

Class 2 STAT1 Signal transducer and activator of transcription 1 TF
ARHGDIB Rho GDP-dissociation inhibitor Signal
SELL Selectin L Signal
CYP3A5P1 Cytochrome P450 pseudogene P450
CCND3 Cyclin D3 Cell cycle
AKAP2 A kinase anchor protein 2 Signal
M-RIP myosin phosphatase-Rho interacting protein Signal
VAV2 Oncogene vav 2 Signal
TTF1 transcription termination factor for RNA polymerase 1 TF
RBBP1 Retinoblastoma~-binding protein 1 TF
GABPB1 GA-binding protein transcription factor, beta subunit 1 Mitochondria
JL18R1 IL-18 receptor 1 Cytokine
CDC27 Cell division cycle 27 Cell cycle
ATP6D H-+transporting ATPase, lysosomal, V1 subunit C, isoform 1 Signal
TCF12 Transcription factor 12 TF
TGFBR2 TGF beta receptor 11 GF
GSTM3 Glutathione transferase M3 Enzyme
CSNK2A1 Casein kinase Il alpha subunit Signal
MERTK Protooncogene c—mer Signal
CSNK1A1 Casein kinase I alpha isoform Signal
AGTRL2 Angiotensin receptor—like 2 Signal
PRKCQ Protein kinase C theta Signal
RPA1 Replication protein Al DNA
PDCDS8 Apoptosis-inducing factor, programmed cell death 8 Apoptosis
PRKDC DNA-dependent protein kinase catalytic subunit DNA
MADH4 Mothers against dpp homolog 4 (SMAD4) TF

Class 3 MX2 IFN-induced cellular resistance mediator protein (MxB) Signal
PECAM1 Platelet/endothelial cell adhesion molecule (CD31) Signal
VCAM1 Vascular cell adhesion molecule 1 (VCAM1) Signal
GNG2 G protein, gamma 2 Signal
RALB GTP-binding protein RALB Signal
RABGAP1 RAB GTPase activating protein 1 Signal
CDC16 Cell division cycle 16 homolog Cell cycle
PIM1 Oncogene pim-1 Signal
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RAB7L1 RAB7, member RAS oncogene family-like 1 Signal
BAK1 BCL2-antagonist/killer 1 Apoptosis
SGK2 Serum/glucocorticoid regulated kinase 2 Signal
TRA@ T-cell receptor alpha chain Signal
TGFB1 TGF-beta 1 GF
PMM1 Phosphomannomutase 1 Enzyme
CSNK2A2 Casein kinase Il alpha prime subunit Signal
PLCB2 Phospholipase C-beta—-2 Signal
ERCC3 DNA repair helicase ERCC3 TF
NFRKB Nuclear factor related to kappaB binding protein Signal
CDK2 Cyclin-dependent kinase 2 Cell cycle
ERBB2 v-erb—b2 erythroblastic leukemia viral oncogene homolog 2 GF
HRAS v-Ha-ras Harvey rat sarcoma viral oncogene homolog Signal
SLCi1Al Solute carrier family 1, member 1, glutamate transporter EAAT3 Signal
NBS1 Nijmegen breakage syndrome 1 (nibrin) DNA
IL2RG IL-2 receptor gamma chain Cytokine

Class 3 ATM Ataxia telangiectasia mutated (ATM) DNA
CDC2L5 Cell division cycle 2-like 5 Cell cycle
STIP1 Stress—induced-phosphoprotein 1 Signal
ABCF1 ATP-binding cassette, subfamily F (GCN20), member 1 ABC transporter
SPIB Spi-B transcription factor TF
ADH2 Alcohol dehydrogenase 2 beta Enzyme
GNAQ G protein, q polypeptide Signal
ABCB10 ATP-binding cassette, subfamily B (MDR/TAP), member 10 ABC transporter
PAK2 p21l-activated protein kinase 2 Signal
STAC Src homology three and cysteine rich domain Signal
ERBB4 v-erb—a erythroblastic leukemia viral oncogene homolog 4 GF
POLE2 DNA polymerase, epsilon 2 DNA
CD79B immunoglobulin-associated protein B29 (CD79B) Signal
ATP7A Cu+ +transporting ATPase, alpha polypeptide Signal
ATP6S1 H+transporting, ATPase, lysosomal, subunit 1 Signal
EGF EGF GF
AKAP9 A kinase anchor protein 9 Signal
ABCCS ATP-binding cassette, subfamily C (CFTR/MRP), member 5 ABC transporter
CHST2 Carbohydrate sulfotransferase 2 Enzyme
ABCB7 ATP-binding cassette, subfamily B (MDR/TAP), member 7 ABC transporter
HSPAIA Heat shock 70 kD protein 1 (HSP70-1), HSP
CCR5 CC chemokine receptor 5 Chemokine
DAXX Death-associated protein 6 Apoptosis
DOK1 Docking protein 1 Signal
SMARCA3 SWI/SNF related, matrix associated, actin dependent regulator of chromatin DNA
MSH2 DNA mismatch repair protein MSH2, mutS homolog 2 DNA
MAP2K1 Mitogen-—activated protein kinase kinase 1 Signal

Class 4 TOPBP1 DNA topoisomerase I binding protein 1 DNA
NR3C1 Glucocorticoid receptor TF
HSPCA Heat shock 90 kD protein 1, alpha (HSP90 A) HSP
TAF2F TATA box binding protein-associated factor, RNA polymerasell, F, TF
TSC22 TGF-beta-stimulated protein TSC22 TF
AKRI1B1 Aldo—keto reductase family 1, member B1, aldose reductase Enzyme
ADPRT Poly (ADP-ribose) polymerase, PARP Apoptosis
HDAC1 Histone deacetylase 1 TF
RABI1 A RABI1 A, member RAS oncogene family Signal
TCEBIL transcription elongation factor B, polypeptide 1-like (SKP1 A) TF
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PCNA Proliferating cell nuclear antigen Cell cycle
ATP6H H-+transporting ATPase, lysosomal, V0 subunit e Signal
1L16 1L-16 Cytokine
TPR Translocated promoter region to activated MET oncogene Signal
NTF5 Neurotrophin—4/5 GF
MCM3 Minichromosome maintenance deficient 3 DNA
IRS4 Insulin receptor substrate 4 Signal
TP53BP1 Tumor protein p53 binding protein 1 Signal
ADCY7 Adenylate cyclase 7 Signal
MSH6 DNA mismatch repair protein MSH6, mutS homolog 6 DNA
COx10 Cytochrome c oxidase assembly protein COX10 Mitochondria
COX11 Cytochrome ¢ oxidase assembly protein COX11 Mitochondria
IL2RB IL-2 receptor beta chain Cytokine
ATRX Alpha thalassemia/mental retardation syndrome X~linked, RAD54 DNA
AKAP11 A kinase anchor protein 11 Signal
YWHAH 14-3-3 eta protein Signal
KRAS2 K-ras oncogene Signal
NKRF NF-kappaB repressing factor Signal
POLR2H RNA polymerase Il polypeptide H TF
ING1 Growth inhibitory protein ING1 (p33) Signal
CDC25B Cell division cycle 25B Cell cycle

Class 4 CASP10 Caspase 10, MCH4 Apoptosis
RASSF7 Ras association (RalGDS/AF-6) domain family 7 TF
ABCB1 ATP-binding cassette, subfamily B (MDR/TAP), member 1 ABC transporter
PSMC4 Proteasome 26S ATPase, subunit 4 Signal
HSBP1 Heat shock factor binding protein 1 HSP
ALDH9 Gamma-aminobutyraldehyde dehydrogenase Enzyme
CD2 T-cell surface antigen CD2 Signal
EPOR Erythropoietin receptor Cytokine
ABCB6 ATP-binding cassette, subfamily B (MDR/TAP), member 6 ABC transporter
MST1R Macrophage stimulating 1 receptor (RON) Cytokine
MADH2 Mothers against DPP homolog 2 (SMAD2) TF
TNFRSF1A | TNF receptor type 1. Cytokine
™ Rho guanine nucleotide exchange factor 5, oncogene tim Signal
PSMC6 Proteasome 26S ATPase, subunit 6 Signal
AP1S2 Adaptor-related protein complex 1, sigma 2 subunit Signal
ISGF3 G IFN-stimulated transcription factor 3, gamma (p48) TF
PRKCBP1 Protein kinase C binding protein 1 Signal
CRADD CASP2 and RIPK1 domain containing adaptor with death domain Apoptosis
CDK4 Cyclin—dependent kinase 4 Cell cycle
IRF2 IFN regulatory factor-2 TF
PRKCN Protein kinase C, nu Signal
IL1RL1 IL-1 receptor-like 1 Cytokine
SKIL Ski-related oncogene snoN Signal
NR4A2 Nuclear receptor subfamily 4, group A, member 2 (Nurrl) TF
TNFAIP3 TNF alpha inducible protein A20 Signal
GADD45A Growth arrest and DNA~damage~inducible protein GADD45 A DNA
TCF8 Transcription factor 8 TF

Class 5 ATF3 Activating transcription factor 3 TF
SGK Serum/glucocorticoid regulated kinase Signal
SCYA3 Chemokine CCL3, MIP1 A Chemokine
HBEGF Heparin-binding EGF-like growth factor GF
CDC42 Cell division cycle 42 Cell cycle
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NFKBIE I-kB epsilon Signal
NFKBIA I-kB alpha Signal
FGF5 Fibroblast growth factor 5 GF
PDGFRA Platelet-derived growth factor receptor alpha GF
BRCA1 Breast and ovarian cancer susceptibility protein Signal
BAG4 BCL2-associated athanogene 4, silencer of death domains (SODD) Apoptosis
RIPK2 Receptor-interacting serine—threonine kinase 2 Apoptosis
IFNA16 IFN alpha 16 Cytokine
TNFAIP6 TNF alpha-induced protein 6 Signal
CYP4B1 Cytochrome P450, family 4, subfamily B, polypeptide 1 P450
CPE Carboxypeptidase E Enzyme
TNFRSF10C | TRAIL receptor 3 Apoptosis
DIRAS3 DIRAS family, GTP-binding RAS-like 3 Signal
THRB Thyroid hormone receptor, beta GF
SULT4Al Sulfotransferase family 4 A, member 1 (SULTXS3) Enzyme
PRKCM Protein kinase C, mu Signal
KITLG c-kit ligand, stem cell factor GF
NR1I2 nuclear receptor subfamily 1, group I , member 2 (PXR) TF
CYP3A4 Cytochrome P450, family 3, subfamily A, polypeptide 4 p450
TFAP2C Transcription factor AP-2 gamma TF
NR5A2 Nuclear receptor subfamily 5, group A, member 2 (B1F) TF
UGT2B4 UDP glucuronosyltransferase 2 family, polypeptide B4 Enzyme
CRYBA4 Beta-A4 crystallin Enzyme
GHSR Growth hormone secretagogue receptor, ghrelin receptor GF
IL10 IL-10 Cytokine
PEMT Phosphatidylethanolamine N-methyltransferase Enzyme

Class 5 ILF1 Interleukin enhancer binding factor 1, forkhead box K2 TF
CDK5R1 Cyclin-dependent kinase 5, regulatory subunit 1 (p35) Cell cycle
ATP2B3 Ca+ +transporting ATPase, plasma membrane 3 Signal
CSF3 Granulocyte colony-stimulating factor (G-CSF) Cytokine
TGFB2 TGF-beta-2 GF
NR2F1 Nuclear receptor subfamily 2, group F, member 1 (COUP-TFI) TF
MAPK13 Mitogen-activated protein kinase 13 (SAPK4, p38delta) Signal
AADAC Arylacetamide deacetylase Enzyme
SCYA13 Chemokine CCL13, MCP4 Chemokine
PNMT Phenylethanolamine N-methyltransferase Enzyme
GNA13 G protein, alpha 13 Signal
ALDH7 Aldehyde dehydrogenase 9 Al Enzyme
CYP1A2 Cytochrome P450, family 1, subfamily A, polypeptide 2 P450
SCYA24 Chemokine CCL24, MPIF2 Chemokine
TRAF4 TNF receptor-associated factor 4 Signal
KARP1 Ku86 autoantigen related protein 1, DNA repair protein XRCC5 Signal
CYP8B1 Cytochrome P450, family 8, subfamily B, polypeptide 1 P450
CYP17 Cytochrome P450, family 17, subfamily A, polypeptide 1 P450
IL12B IL-12 pd0 Cytokine
ABL2 v-abl Abelson murine leukemia viral oncogene homolog 2 Signal
EGFR EGF receptor GF
SCYB14 Chemokine CXCL14, BRAK Chemokine
TIMP3 Tissue inhibitor of metalloproteinase~3 Signal
CYP2E Cytochrome P450, family 2, subfamily E, polypeptide 1 P450
MIG Chemokine CXCL9, MIG Chemokine
CYP4F2 Cytochrome P450, family 4, subfamily E polypeptide 2 P450
GJB1 Gap junction protein, beta 1 (connexin 32) Signal
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GNG3 G protein, gamma 3 Signal
CYP2A6 Cytochrome P450, family 2, subfamily A, polypeptide 6 P450
IGF2 Insulin-like growth factor II GF
NOVA1 Neuro-oncological ventral antigen 1, paraneoplastic Ri antigen Signal
THY1 Thy-1 cell surface antigen Signal
SCYA1 Chemokine CCL1, I-309 Chemokine
NFKB2 NF-kB subunit p52/p100 Signal
Class 5 SCYA18 Chemokine CCL18, PARC Chemokine
CDC25A Cell division cycle 25 A Cell cycle
TERF1 Telomeric repeat binding factor 1 DNA
CES1 Carboxylesterase 1 Enzyme
SLC6A2 Solute carrier family 6, member 2 Signal
AVP Arginine vasopressin Signal
POLR2J RNA polymerase II, polypeptide J TF
SCYB2 Chemokine CXCL2, GRO2 Chemokine
SCYB1 Chemokine CXCL1, GRO1 Chemokine
TOP1 DNA topoisomerase I DNA
CHST4 Carbohydrate sulfotransferase 4 Enzyme
no class SLC35A1 Solute carrier family 35, member 1 Signal
ST1B2 Sulfotransferase family, cytosolic, 1B, member 1 Enzyme
TAF2H TATA box binding protein-associated factor, RNA polymeraseIl, H TF

72 1D IFNB RIEGFIEGIEMS & 22 ZORBEZE DKM CD3 Btk T MROREFRERT©, IR CERAREERL T ¥ 286 45
FREETERAEL, BENY 725 —FNE T L7, 286 BETROEIED 5 BETERE, 5277 R (cass # 1-#5) K43 h
7z, Abbreviations : Signal, signal transduction ; TE transcription/translation factor/regulator ; DNA ; DNA damage/repair/replication

regulator ; GE growth factor ; HSE, heat shock protein.
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Abstract

Microarray analysis classifies multiple sclerosis subgroups
Jun—ichi Satoh™?
from

V Department of Immunology, National Insitute of Neuroscience, NCNE 4-1-1 Ogawahigashs,
Kodaira, Tokyo 187-8502, Japan.
2 Department of Bioinformatics and Neuroinformatics, Meiji Pharmaceutical University,
' 2-522-1 Noshio, Kiyose, Tokyo 204~-8588, Japan.

Multiple sclerosis (MS) is an inflammatory demyelinating disease of the central nervous system (CNS) white
matter mediated by an autoimmune process, whose development is triggered by a complex interplay of multiple
genetic and environmental factors. MS shows a great range of heterogeneity in terms of the disease course, lesion
distribution, therapeutic response to IFNS3, and pathological aspects such as inflammation, antibody deposition, oli-
godendrocyte apoptosis, and axonal degeneration. These observations suggest that MS is a kind of neurological
syndrome caused by different immunological mechanisms leading to the final common pathway that provokes in-
flammatory demyelination. DNA microarray technology is a novel approach to systematically monitoring the
global expression of a large number of genes. It gives us new insights into the complexity of molecular interac-
tions promoting the autoimmune process in MS. By microarray analysis followed by hierarchical clustering, we re-
cently found that gene expression profiling of peripheral blood T lymphocytes discriminates four molecularly dis-
tinct subgroups of MS, associated with differential disease activity and therapeutic response to IFNS. These ob-
servations suggest that microarray analysis is valuable for designing and optimizing personalized treatment for
heterogeneous populations of MS.

(Received : November 21, 2005)
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Interferon—beta therapy in multiple sclerosis
Jun—ichi Satoh
Department of Bioinformatics and Neuroinformatics, Meiji Pharmaceutical University

Abstract

Multiple sclerosis (MS) is an inflammatory demyelinating disease of the central nervous
system (CNS) white matter mediated by an autoimmune process, whose development is
triggered by a complex interplay of multiple genetic and environmental factors. Interferon
~beta(IFNB ) substantially reduces clinical exacerbation and MRI disease activity in MS,
possibly by inhibiting the antigen—presenting capacity, by reversing a Thl shift of the
immune response, and by suppressing the transmigration of autoreactive T cells into the
CNS. However, it has become evident that a significant number of MS patients do
not well respond to IFNj and experience adverse effects. Using a DNA microarray,
we have recently identified a battery of IFN -responsive genes(IRG) in peripheral
blood lymphocytes, which play a key role in biological effects of IFNS in MS. They
include IRF-7, a positive feedback regulator of IFNp production, IFI30 and TAP1, a key
component of the antigen—presentation machinery, and TNFAIP6, a secreted protein
with antiinflammatory activities. Furthermore, IFNp promptly induces proinflammatory
chemokines and cytokines responsible for adverse effects in MS. Hierarchical clustering
analysis of T cell gene expression profile discriminates four molecularly distinct subgroups
of MS, associated with differential disease activity and therapeutic response to IFN3. A
panel of IRG are upregulated persistently in IFNS responders but not in nonresponders
after treatment. These observations suggest that DNA microarray analysis is valuable for
designing and optimizing personalized treatment of MS.

Key words: DNA microarray, hierarchical clustering analysis, interferon—responsive
genes, multiple sclerosis, personalized medicine
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% 5EPEAl{LAE (multiple sclerosis: MS) i35  THITTAHHR TH 5. 1990 L LIEICFK -
BN 2 RERAHEOPRARERISEER HATEBSN - KBEERKRRARBRICL), 1V

BEEER R AP I BB ERNSA A A V74T 4 7 A
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¥ —7 x 1 ¥ ~N—7% (interferon—beta: IFNS)
D MS BREAGIRESILFTE S 2, BETIE
MS S EINIZBIB R EA 7 04 NEHH
KEFIRA$ S (intravenous methylpredniso-
lone pulse: IVMP), E# - EE 81121 IFNR
DRBIET - HRANES, TE3ERk

RETI/EET V¥ LK) < — copolymer—1
(glatiramer acetate: GA) D#kFERIEE T 42575,
& b — % B I8 # Ik (first-line treatment) & L
TEIRSNTWAB. Lo L IFNS HMER) 72 fE 6l
(nonresponder) R BITERH @ 72 DB % #kF T
ELRWES b L\, BIE T Tresponder &
nonresponder DG FREFENERIIBHEE L
Tz, nonresponder DFEIEIZ MSIZBIT 5
i1t iR (individualized therapy) 8 357 DLE
HERRT 5.

AR TIEMSIZBIT A IFNp GEORERE, 3
RAELETF, BIUBRGETT VA 2BV ER
LERNDORAMCE L THRHT 5.

1. MS O5EiRkE

MSHEETIIEEMICCD4AT THEE <7 1
7 7 — ¥ (macrophages) # £ & 45 Y %
REEE MR MEL ) TF Y Fad (4 b
(oligodendrocytes) D M f 58 35 X U B B (de-
myelination) % 88 5., HEBHICIZHEEA
(remyelination) A SN 5 2%, KIENEEAL
5 & LM (axonal degeneration) % 3% LT
AWM R HEEEZZT. MSORBEEF I
IR TH 2D, BEFVOERNED
70 9% P B & 86 % (experimental autoimmune
encephalomyelitis: EAE) 7> 5 O3EH# T, MS Tl
o e B AL B BRI 45T FE % (molecular
mimicry) Z /R THRIUE (7 4 VA 7% &) % 508
LG L L 72 CD4* T helper type 1(Thl) ¥if2
7%, M#EA%BIP (blood —brain barrier: BBB) %
WAL, PHREMERICEHL CREIERS K
BHEHERMIN TS (E1). BCRIGH Thl 4
R i3 A e R AL N C macrophages % 3 7
12" 7 (microglia) 12 & ) HEHERR % 217
TEEMAL SN, Thl%4 b4 ¥ (FNy, 1L-2,
TNFR) & AT 5. % D#F macrophages/

H ARtk 64 % 7 5 (2006-7)

microglia 25{F ML 2 h, KEHEHRETF (TNFa,
nitric oxide (NO), oxygen radicals) # K& |2
A 1, oligodendrocytes ® 7 & k — ¥ Z (apo-
ptosis) % 7 @ — I X (necrosis) Z FH&E L CTHi
HBERENSB". —F, T helper type 2(Th2)
M Th2 91 A 4~ (L4, IL-5, IL-10,
IL-13) 2 A L C Thl1 MR O#EE 2 HHI4 5
A, MSBMEMERIZIZTh1/Th2 /85 ¥ A8
Thl BZ2IZEAE L T 5 (Thl shift). BERIG
£ Thl M % #H3 % REEME (regulatory
cells) 1213 Th2 Ml D 134212, CD4TCD25 THH
fa, T helper type 3(Th3) i, T regulatory
type 1(Tr1) #K2, natural killer (NK) #lif2, NKT
MEEAH Y, CD4YCD25%, Th3, TrlixIL-10
2 TGFB %, NKIZIL-5%, NKTIXIL-4 % &
A LT Thl MIFE o #hE 2 JIH1 5.
MSREMLRELXET . BREA»OH
% & % B (relapsing —remitting MS: RRMS),
2 XHEFTE! (secondary progressive MS: SPMS),
1 XK#EATH (primary progressive MS: PPMS) |2
S ENAH SPMS & PPMS Tl sE -
REMREIREETICEE LTV, ¥
B2 O PR ERERICOAT 5 RE
(conventional form: CMS) & ###E - FBEICIR
T A B EE R (opticospinal MS: OSMS)
WA E N B, MSHEREIIFCRALL 50-200 A /
108N, HRAEZF5-10 A /10 5AT, &I H
TIEFCKIZHE LT OSMS OEE I E .

2. MSICHT2 IFNR AEOEE

MS T 7 4 VAREZZBIIERVERS
NBETENREZVEDORERBERIZETE, 1981
12 Jacobs H T O TRARBIFNG 25V 4 )V
AFEL L TMS BEOBRERICRE LIBEY
R B0 —7, 1987 412 Panitch & iZ 4 A&
#2 B IFNy & MS B ([CBIRINIXE L7282,
BRZERLLZY 1990 ERICHRKETERS N
7o KRB R EX (multicenter, double-blind,
randomized, placebo—controlled study) {2 & 9,
IFNp %" RRMS %° SPMS CTHE RS E 2 £ 30 % %,
4 3%, Kurtzke's expanded disability status
scale (EDSS) I & 1 8}ii S 7= fh iR R #6 8
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NSC transplantation

periphery axon CNTF, BDNF, IVIG CNS

APC CD4* T cells
BT b demyelination
2 oligodendrocytes
axonal injury

@® MHC classII  TCR l l

1 glutamate TNFe, NO )

macrophages
IFNg glutamate antagonist microglia
2] anti-Nogo Ab

IL-12

IFNg
minocycline
anti~VLA-4 Ab

vAg
QDC\;AD

Thi

<~ IFNy, IL-2, TNFg

regulatory cells L4 astrocytes IFNy
(CD25* T, NKT, NK) TGF%/
TNF

G A / a

oral tolerance

APL o Th2 proliferation

TCR vaccination v glial scar formationl chondroitinase ABC l

statins TL-4, IL-5, TL-10 | €

PDE-1 ’ ’ (4]

IFN
OCH BBB I NGF

1 SRMBEEORERRF & IFNG AE R KR

MS T RAE (RIER) THERR % 521) THEMAL L 722 B S 5USH CD4* Thl MM #A% BT (blood —brain
barrier: BBB) %887 5. HEMERN T~ 2 77 7 — ¥ (macrophages) ® 3 # 12" 7 (microglia) i & W B
EHERTLZETT, BEEALESATI YA A4 YAFNy 2 &) 2 EAT B, Z O £ macrophages/
microglia 2WEMEL & h, KAEMMETF (INFa, nitric oxide(NO), glutamate % &) 2 KEBICEAL, £V ITF ¥
Fo#4 b (oligodendrocytes) 235 & & T Bifl (demyelination) &R X 5. IFNB 1L @ IFNy i2 & 5 class
IMHCZEFEICEAL THERTZIHFL, ONERREROIL-12EAZ2EHMLCTh1 ¥ 7 F2REL,
© &ML B RS T M52 9 matrix metalloproteinase—9 (MMP-9) D24 % #1%] L C BBB @@ % HILL, @ 7
A buadA4 b (astrocytes) I & AHEERFERTF(NGF 2 &) OEEZEET A LIS LY, HAEER &R
EERAEZET A, MSICHT 508E®N  IRREOLOE2EL) DEHAERT.

GA: glatiramer acetate, APL: altered peptide ligands, PDE-I: phosphodiesterase inhibitor, OCH: an
altered glycolipid ligand named OCH, NSC: neural stem cells, CNTF: ciliary neurotrophic factor, BDNF:
brain—derived neurotrophic factor, NGF: nerve growth factor, IVIG: intravenous immunoglobulins, Ab: anti-
body, Ag: self antigen.

#%:H (clinically isolated syndrome: CIS) T,
IFNR W8 % BiA3 5 & clinically definite MS~

EDEATZIHI L, MRILOFEBMHEBH
REET S EFUTHESRZGEDY

b E IFNS S MS TH® T class I evidence
WCED XBREANLEE S NG (disease -
modifying agents: DMAs) & L CAZE I/,

EBEICB T HERABTHHR E FRLE
BRI RVHERINLY. BICMSTFHETH S

DOBITZHHRITE LI EFHELMICR DY B
MIERABOBEREESRES N, BEMST
A AR Z Bl e b IFNS1D (B 5424 Betaferon ®,
Betaseron®) # X (' IFNS1a (7 dh 4 Avonex ®,
Rebif®) 2V & LT\ 5. IFNBLb RABE T
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%1 MSIiHl 3 IFN BEREER

No. RBFEFE BEE IFND & { T & &
1 1981  Jacobs, etal natural IFNB, 1MIU twice a week for 4 weeks and once a
month for 5 months, IT
2 1984  Knobler, etal natural IFN«, 5MIU every day for 6 months, IM
3 1986 Camenga, et al recombinant IFN¢2, 2MIU three times a week for 52 weeks,
SC
4 1987  Panitch, etal recombinant IFNy (Immuneron), lpg, 30ug, or 1,000ug
twice a week for 4 weeks, IV
5 1987  Jacobs, etal recombinant IFNB, 1MIU once a week for 4 weeks and once
a month for 5 months, IT
6 1989  Australian Trial of Transfer Factor and IFN as natural IFNa, 3MIU or transfer factor 0.5U twice a week for
Treatment for MS(AUSTIMS) Research Group 2 months, once a week for 10 months and once every two
weeks for 2 years, SC
7 1990  Kastrukoff, et al natural IFN« + g, 5MIU every day for 6 months, SC
8 1993  IFNB MS Study Group, UBC MS/MRI Study recombinant IFNA1b(Betaseron), 1.6MIU(50xg) or 8 MIU
Group (The pivotal trial) [Ref.1] (250 ug) every other day for 2-5 years, SC
9 1994  Durelli, et al recombinant IFN«2a(Roferon~A), 9MIU every other day for
6 months, IM
10 1996 MS Collaborative Research Group(MSCRG) recombinant IFNA1a(Avonex), 6MIU(30g) once a week for
[Ref.2] 2 years, IM
11 1998 Prevention of Relapses and Disability by IFNBla recombinant IFNS1a(Rebif), 6MIU(22g) or 12MIU (44 4g)
Subcutaneously in MS (PRISMS) Study Group  three times a week for 2 years, SC
12 1998  European Study Group on IFNB1b in SPMS recombinant IFNp1b(Betaferon), 8MIU(250ug) every
other day for 2-3 years, SC
13 1999 Once Weekly IFN for MS(OWIMS) Study recombinant IFNfla(Rebif), 6MIU(224g) or 12MIU (44 4g)
Group once a week for 48 weeks, SC
14 2000  Controlled High -Risk Subjects Avonex MS recombinant IFNA1a(Avonex), 6MIU(30 #g) once a week for
Prevention Study (CHAMPS) Group 3 years, IM
15 2001  Secondary Progressive Efficacy Clinical Trial of recombinant IFNp1a(Rebif), 6MIU(224g) or 12MIU (44 1g)
Recombinant IFNBla in MS(SPECTRIMS) three times a week for 3 years, SC
Study Group )
16 2002  Independent Comparison of Interferon recombinant IFNB1b (Betaferon), 8 MIU (250 .g) every other
(INCOMIN) Trial Study Group day for 2 years, SC vs IFNpla(Avonex), 6 MIU(304g) once
a week for 2 years, IM
17 2002  Evidence for Interferon Dose Effect: European— recombinant IFNpla(Rebif), 12MIU (44 vg) three times a
North American Comparative Efficacy week, SC vs IFNpla(Avonex), 6MIU(304g) once a week
(EVIDENCE) [Ref.11] for 1-2 years, IM
18 2003 Leary, et al(London trial) recombinant IFNB1a(Avonex), 6MIU(304g) or 12MIU (60 .g)
once a week for 2 years, IM
19 2004 Early Treatment of MS(ETOMS) recombinant IFNA1a (Rebif), 6MIU(22 ug) once a week for 2
years, SC
20 2005 Multiple Sclerosis Study Group of Japan[Ref3]  recombinant IFNg1b (Betaferon), 1.6MIU(50 ug) or 8MIU
(250 ug) every other day for 2 years, SC
21 ongoing OPTimization of Interferon for MS(OPTIMS) recombinant IFNB1b (Betaferon/Betaseron), 8 MIU (250 ug)
for 6 months, followed by 12MIU(375ug) for a further 6
months every other day, SC
22  ongoing Betaferon/Betaseron in Newly Emerging Multiple recombinant IFNpA1b (Betaferon/Betaseron), 8 MIU (250 g)
Sclerosis for Initial Treatment (BENEFIT) every other day for 3 years, SC '
23 ongoing Betaferon/Betaseron Efficacy Yielding Outcomes recombinant IFNpA1b (Betaferon/Betaseron), 8 MIU (250 yg)

of a New Dose (BEYOND)

vs 16 MIU (500 ug) every other day, SC or glatiramer acetate
20 mg daily, SC for 2 years

RR: relapsing ~remitting MS, SP: secondary progressive MS, PP: primary progressive MS, CP: chronic progressive MS(SP
+PP), CIS: clinically isolated syndromes (first event of RR), CMS: classic MS, OSMS: opticospinal MS, IT: intrathecal,
IV: intravenous, IM: intramuscular, SC: subcutaneous.

-173-



Nippon Rinsho Vol 64, No 7, 2006-7

HERE BEE e
RR, SP, 20  decrease in number of relapses
stable
RR, SP 24  decrease in number of relapses
RR, SP, 98  no beneficial effects
cp
RR 18  increase in number of relapses
RR 69  decrease in number of relapses
RR 182  no beneficial effects
CP 100  no beneficial effects
RR 372  decrease in number of relapses and MRI activity
RR 20  decrease in number of relapses and MRI activity
RR 301 decrease in number of relapses and MRI activity and inhibition of
progression of disability and brain atrophy
RR 560 decrease in number of relapses and MRI activity and inhibition of
progression of disability
SP 718  decrease in MRI activity and inhibition of progression of disability
RR 203 .decrease in MRI activity in the high dose group
CIS 383 decrease in MRI activity and inhibition of conversion into clinically
definite MS
SP 618 decrease in number of relapses and MRI activity but no inhibition
of progression of disability
RR 188  decrease in number of relapses and MRI activity more manifest in
the IFNR1b group
RR 677 high-dose/high—frequency treatment more effective than low-
dose/weekly treatment in reducing number of relapses and MRI
activity
PP 50  no efficacy in progression of disability
CIS 263  inhibition of conversion into clinically definite MS and slowing
progression of brain atrophy
RRof CMS, 205 decrease in number of relapses and MRI activity in CMS as well as
OSMS in OSMS
RR 216 high dose is more effective than low dose in reducing MRI activity
(unpublished)
CIS 400 the study includes pharmacogenetic/genomic analyses
RR 71 the first phase completed
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