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5 2 Transcriptome * proteome fi847 127 J8 71 database

Name

Website

Contents

*#f& Database BEV A F &

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

Gene www.ncbi.nlm.nih.gov/entrez/query.fcgi? CMD =search&DB=gene A Searchable Database of Genes

OMIM www.nchi.nlm.nih.gov/entrez/query.fcgi? CMD = search&DB = omim Online Mendelian Inheritance in Man
DBGET www.genome.ad.jp/dbget/dbget.links.html Web of Molecular Biology Databases
KEGG www.genome.ad,jp/kegg Kyoto Encyclopedia of Genes and Genomes
SRS srs6.ebi.ac.uk European Bioinformatics Institute Database
HGMD www.hgmd.cf.ac.uk/hgmd0.html Human Gene Mutation Database

K ELFVRT .

UniProt www.genome.jp/dbget-bin/www_bfind?uniprot SWISS-PROT Protein Sequence Database
PIR www.genome.jp/dbget-bin/www_bfind?pir PIR Protein Sequence Database

BLAST blast.genome.jp Sequence Similarity Search

dbSNP www.ncbi.nlm.nih.gov/entrez/query.fcgi? CMD = search&DB=snp Single Nucleotide Polymporphism Database
CLUSTALW align.genome.jp Multiple Sequence Alignment

TraceSuite 11 www-cryst.bioc.cam.ac.uk/~jiye/evoltrace/evoltrace.html Evolutionary Trace Server

ORF Finder www.nchi.nlm.nih.gov/gorf/gorf.html Open Reading Frame Finder

PROSCAN thr.cit.nih.gov/molbio/proscan Web Promoter Scan

k& v o8y AL SRR

PDB www.rcsh.org/pdb The RCSB Protein Data Bank

RasMol www.resb.org/pdb/help-graphics.html#rasmol_download Molecular Graphics

GRASS honiglab.cpme.columbia.edu/cgi-bin/GRASS/surfserv_enter.cgi Graphical Representation and Analysis of
Structure Server

SWISS-MODEL  swissmodel.expasy.org//SWISS-MODEL.html An Automated Comparative Protein Modelling
Server

ERRAT nihserver.mbi.ucla.edw/ERRAT A Protein Structure Verification Algorithm

Verify3D nihservermbi.ucla.edu/Verify 3D A Crystal Structure Evaluation Server

SCOP scop.mrc-lmb.cam.ac.uk/scop/index.htmi Structural Classification of Proteins

DBAl salilab.org/DBALl A Database of Structure Alignments

Yo x vty EIHERETI

SOSUI sosui.proteome.bio.tuat.ac.jp/sosuiframe0.html Classification and Secondary Structure
Prediction of Membrane Proteins

PSORT II psort.ims.u-tokyo.ac.jp Prediction of Protein Sorting Signals and
Localization Sites in Amino Acid Sequences

SignalP 3.0 www.cbs.dtu.dk/services/SignalP Prediction of Signal Peptide Cleavage Sites in
Amino Acid Sequences

InterPro www.ebi.ac.ul/interpro A Database of Protein Families, Domains and
Functional Sites

PredictProtein ~ www.embl-heidelberg.de/predictprotein/predictprotein.html Structure Prediction and Sequence Analysis

BIND www.bind.ca The Biomolecular Interaction Network

DIP dip.doe-mbi.ucla.edu Databases of Interacting Proteins

MINT 160.80.34.4/mint/index.php A Molecular Interaction Database

PPID www.anc.ed.ac.uk/mscs/PPID/cgi-bin/ppid_search.pl Protein-Protein Interaction Database

PROCAT www.biochem.ucl.ac.uk/bsm/PROCAT/PROCAT html A Database of 3D Enzyme Active Site Templates

Scansite scansite.mit.edu A Motif Scan

PhosphoSite www.phosphosite.org/Login.jsp An In Vivo Phosphorylation Site Database

ExPASy au.expasy.org Expert Protein Analysis System Proteomics

Server

20058 BORETOY A+,

v 7 ATEET O Lz Cyb/Cy3 signal intensity ratio % il
FBLT WA, LT % 28E MSvsBEERLY) TFH
BEhRERERYETSEE T, Bayesian ttest 73R

f##7 (www.eranz-project.org) & Bonferroni fiIE CTHiE
HHEEEYRETALLLIVAEL WA, &bic
BEIEETBAL T, LightCycer (Roche) 12 X %
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real-time RI-PCRCEE L C7 V4 T OB RZIEE
(validation) LC\~%, F&E 7 7 A 5 —f##f & T
it GeneSpring (Silicon Genetics-Agilent) T1T - T\
Do RIEMY v REROBBEFT VA B ORBESR, B
EOBELEFORB V< VHER -t BE - KE - B
BB R A b L AT DE AR (H
HEE) OBEEY%T 5T & THA (interindividual and
intraindividual variation) 19, ¥ - iR OEEZTF 7 v 1
HMOMBAREEMER ¥ CET R RNA
degradation time) T, B0 pH ¥ H2BESE L5,

2. DNARAZO7 L AICLDEREBLIED
TR TR RE DR

2.1, MS RO EF BN

DNA<A 2 17 v Ak bMS DR DKL) D
4513 Whitney b1z X AR TH 5 10, 1 b 13 E O cDNA
microarray % fA\VT MS BHHMIKEHFE L EERE
(normal-appearing white matter; NAWM) #% b L, MS %
Bz R 1J % interferon-regulatory factor IRF-2, 5-lipooxyge-
nase BE EALHE L (5 3) 1112, Chabas Hik MS
brain <DNA 54 7 5 ¥ — OBENH v — 7 = v @I T
osteopontin (OPN) FEIHL v~_ArDERE®THE, &5
25 » b EAE FHIDO# A # & oligonucleotide microarray
fE#7C OPN ORBR LA X R Lz, OPN ZEELLTT
B MBELE L macrophages W X B IL-12 EA R {RAEL T
1L-10 B4 2 #0%]3 % Thi cytokine T, GBIk RRMS B&
mETERFLTWEMYW, OPN E{EFRIBE~ v A1k EAE
B L CHERME 2R3, Lock 5 1% GeneChip % B
W MS BMESESRE S BIRERME R R L,
EEME R TO granulocyte colony stimulating factor (G-
CSF) HB LA LIFEBHMMBETD IgG Fe receptor, IgE
receptor, histamine receptor type 1 O RE LF ¥R
718, & B ik G-CSF ##4 T EAE R BE/LHIZR 2
Z t, immunoglobulin FcR y-chain #&{ZF KB~ v 2 Tik
EAE BMALME I b o LR L, 7 v 4 0o
REYEHII 7z, Chabas B Lock b DG LD, MS,
EAE OB BEME I ) 5 allergic response mediators D&
EINRBREEIND L5119,

Mycko & % cDNA microarray (Clontech) % f\~» T SPMS
OBMEIFEIMEFRE & IFREERE, BREIEE L PO
i L, EBEREIBRITC R B RE - RELE
BETH (INFo in &) O RB LR 257017, Graumann

5 t¥. cDNA macroarray (Clontech) % B\~ T MS © NAWM
LIFMBERB OV F oL AER L, NAWM 25
5 I MBSEEfEF (hypoxia-inducible factor 1 alpha;
HIF-la 7z &) OB EH % B» ¥, Lindberg » it
GeneChip CSPMS DIREIMERF B & NAWM % LI L, 7EE)
PEJ% B T immunoglobulin FE4FTHE O R Y BH L
7219, .Tajouri B 133k B © ¢DNA microarray % B\ > T SPMS
DB BEEHMEREY non-MS 2 v b —VHEE
L, BEMRE R RIT % oB-crystallin, superoxide
dismutase SOD1 DFH EFH 23 4E L1220, Lk o MSH#E
Bo<A 7 a7 VA BTIIE 2 EEGIB N7 {, RNA #h
BB T LA 2FRERIEL TWiWAER ST
Hiskiov, EAE X - FHEOMEEARET RBMETEIL
IR EI T 5 229,

2.2. RIEIMY > BREMATeMS L@FEa b o—w
D LR T

Ramanathan & i} Reseaich Genetics (Invitrogen) © Gene-
Filter membrane array % F\~C, MS & @& 3% O monocyte-
depleted peripheral blood lymphocytes (PBL) % Hiig L, MS
B} % lymphocyte-specific "protein tyrosine kinase
(LCK), IL-7R O FH L F X 4E U7, LCK ik Aivla b
I X %5 RRMS @ PBMC @ ¢DNA macroarray (Clontech)
f#H7C, intravenous methylprednisolone pulse (IVMP) C
RBET T 5EETF L LTHSE S T\ %5, Bomprezzi
b33 B © cDNA microarray % FvT, 24 fflod RRMS &
21 FOEEE D peripheral blood mononuclear cells
(PBMC) %ML, HHEERYRLL 53 EEFLAE
L7229, MS T3 B G T MgEE b EE+ 5 IL-
7R, ZAP70, TNFRSF7 (CD27) OREBE LF I X v 4
b % 4~ mRNA © ubiquitin-proteasome Rz X 2 5 %
FI#5 % HSPA1A (HSP70) DRIBET % 58 7=, Mayne
5 1% RRMS & 5% O CD4B5 1% THIAE % negative selection
THBEL, cDNA membrane array (NIA) % F3u~THRAR
L, MS i} % cytoplasmic FMR1 interacting protein 2
(CYFIP2) ORBE EFHFED,

3K %2 13 cDNA microarray (Hitachi Life Science) % 4
T, 726D MS (65 RRMS, 7 SPMS) & 22 fof@iEE o
R CD3 BB T #ifm, CD3 &4 non-T Mfa DEETF
BT o7 4 AR L (383)8, TOREE T
T 173 #&{&F, nonT M2 T 50 BEFORBEEZELR
%, AL 30R&EF (the most significant genes) % hliHi9
H&, T filgT 25 BfET (NR4A2, TCF8 D LH &
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3 Microarray I X % MS OREEIFREED BT

Authors

(Reference No.) Year No of MS Patients and Controls RNA Samples

Whitney et al. (11) 1999 PPMS (n=1) acute lesion vs NAWM

Ramanathan et al. (24) 2001 RRMS (n=15) vs HC (n=15) monocyte-depleted PBL

Wandinger et al. (35) 2001 RRMS (n=1) plus HC (n=2) PBMC incubated with IFNB in vitro

Whitney et al. (12) 2001 PPMS (n=1), RRMS (n=1), EAE vs HC (n=3) acute or chronic lesions of MS and EAE vs

white matter of non-MS controls

Lock et al. (15) 2002 CPMS and SPMS (n=4) acute or chronic active lesions vs chronic
. silent 1esions

Mass et al. (32) 2002 RA (n=20), SLE (n=24), IDDM (n=5), and MS (n=5) PBMC
vs HC before and after influenza vaccination (n=9)

Bomprezzi et al. (26) 2003 RRMS (n=18), SPMS (n=6) vs HC (n=21) PBMC (fresh or frozen)

Graumann et al. (18) 2003 SP/PP/RRMS (n=10) vs non-neurological controls NAWM vs control white matter
(n=7)

Koike et al, (36) 2003 RRMS (n=13) before and at 3 and 6 months after IFNB T and non-T cells separated from PBMC
treatment

Mycko et al. (17) 2003 SPMS (n=4) chronic active vs silent lesions and the lesion

margin vs center
Stiirzebecher etal. (46) 2003  RRMS before and after IFNB treatment for 6 months  frozen PBMC ex vivo or incubated with IENB
) (n=10; 6 responders vs 4 non-responders) in vitro

Tajouri et al. (20) 2003 SPMS (n=5) vs non-MS acute and chronic active lesions

Weinstock-Guttman etal. 2003 RRMS before and at 1, 2, 4, 8, 24, 120, and 160 h after = monocyte-depleted PBL

(44) IFNQ treatment (n=8) , '

Achiron et al. (29) 2004 . RRMS (n=26; 14 with treatment) vs HC (n=18) PBMC

Achiron et al. (30) 2004 RRMS treated (n=13) vs untreated (n=13) PBMC

Airla et al. (25) 2004 RRMS (n=6) before and after IVMP PBMC

Hong et al. (47) 2004 RRMS/SPMS treated with IFNB (n=18), GA (n=12) or PBMC
untreated (n=15)

Iglesias et al. (33) 2004 RRMS (n=17) vs HC (n=7) PBMC

Lindberg et al. (19) 2004 SPMS (n=6) vs non-neurological controls (n=12) active Jesions vs NAWM

Mandel et al. (31) 2004  RRMS (n=13) vs SLE (n=5) vs HC (n=18) PBMC

Mayne et al. (27) 2004 RRMS (n=21) vs HC (n=19) CDA4+ T cells

Satoh et al. (28) 2005 RRMS (n=65) plus SPMS (n=7) vs HC (n=22) T and non-T cells separated from 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; PBL, peripheral blood lymphocytes; IFN, interferon; GA, glatiramer acetate; IVMP, intravenous

methylprednisolone pulse.

MAPK1, SMARCA3, HSPAl1A, TRAIL, TOP1, CCRS,
BAG1, DAXX, TSC22, PARP O{ETF72 &), non-T fifg
T 27 #{=F (ICAM1, CDC42, RIPK2, SODD, TOP2A
o &7 & BCL2, RPAl, NFATC3, HSPAlIL, RBBP4,
PRKDC D{ET 7 &) #° apoptosis FIHEGEFICB L T\
7ro T 7d> % apoptosis {EHEEETF (proapoptotic genes)

& iM%IB{ZF (antiapoptotic genes) DOFRI| LH « KT D
Y35 v & (counterbalance) HER%», MS fRyEmHEE
V2% 1} % apoptosis SIS D R E DVREE X J17z, Achiron
51t GeneChip BV T, 26 B> RRMS & 18 4 DEEE
& O PBMC 7 P ARAT U e 9 FIBERIC 1,100 E{EF D
RRERTRD, MS KB 5 T illaiE{LBERETF
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No of Genes on

Type of Microarray Microarray Key Findings

Original cDNA Glass Array 1,344 or 5,000 Upregulation of IRF-2 and TNFRp75 in acute lesions

GeneFilters GF211 Membrane Array 5,184 Upregultion of LCK, IL-7R and MMP-19 and downregulation of CCR6

(Research Genetics) and DFFA in MS

Mini-Lymphochip cDNA Array 6,432 Upregulation of proinflammatory genes such as CCR5, IP-10, and IL-
15RA by IFN treatment

Original cDNA Glass Array 2,798 Upregulation of 5-lipoxygenase in MS and EAE lesions

HuGene FL Oligonucleotide Array 7,026 Upregulation of G-CSF in active lesions and upregulation of IgG FcR in

(Affymetrix) silent lesions, and amelioration of EAE in FcRy-chain-KO mice and by
treatment with G-CSF

GeneFilters GF211 Membrane Array 4,329 Indistinguishable profiles between MS and IDDM and downregulation of

(Research Genetics) apoptosis-regulatory genes in autoimmune diseases

Original cDNA Array (Modified 6,500 or 7,500 Upregulation of PAFAH1B1, IL-7R, ZAP70, and TNFRSF7(CD27) and

Lymphochip) downregulation of HSPA1A (HSP70) and CKS2 in MS

Atlas Human cDNA Memebrane Array 3,528 Upregulation of ischemic preconditioning genes such as HIF-1a in

1.2 (Clontech) NAWM of MS

Human cDNA Array (Hitachi Life 1,258 Upregulation of 15 IFN-responsive genes in MS after IFNp treatment

Science) .

Atlas Human 1.0 Glass Microarray 588 Upregulation of inflammation/immune-related genes in the margin of

(Clontech) active lesions

Mini-Lymphochip cDNA Array 6,432 or 12,672 Downregulation of IL-8 in responders after IFNB treatment

Custom-made cDNA Glass Array 5,000 Upregulation of aB-crystallin and SOD in acute lesions

GeneFilters GF211 Membrane Array 5,184 Time-dependent upregulation of IFN-responsive genes

(Research Genetics)

Human U95Av2 Oligonucleotide Array 12,000 Upregulation of T cell activation genes and downregulation of IL-1 and

(Affymetrix) o TNF signaling genes in MS

Human U95Av2 Oligonucleotide Array 12,000 Identification of SCYA4, IL2RG, and TNFRSF6(Fas) as

(Affymetrix) immunomodulatory treatment-associated genes

Atlas Human Hematology/Immunology 448 Downregulation of LCK, TCF7, CD5, and ISGF3 by IVMP

Membrane Array (Clontech)

Original Membrane Array 36 Distinct gene expression profile between MS patients treated with IFNp
and GA

HuGene FL Oligonucleotide Array 6,800 Upregulation of E2F transcription factor pathway genes in MS

(Affymetrix)

Human U95A Oligonucleotide Array 12,633 Upregulation of genes related to Ig synthesis in active lesions of MS

(Affymetrix) o

Human U95Av2 Oligonucleotide Array 12,000 Downregulation of NR4A1 and NR4A3 as the autoimmunity-specific

(Affymetrix) : signature

Immune Membrane Array (National 1,152 Upregulation of CYFIP2 in MS

Institute on Aging)

Human ¢cDNA Array (Hitachi Life 1,258 Aberrant expression of apoptosis and DNA damage-regulatory genes in

Science) MS

"(LEF1, TCF3, SLAM, ITGB2, CTSB) o#H FH %
L WRIL-1p, TNFa v 7' F Mo EREBLETF ORBET 2R
Bic, Hr DER® R L, MS ik % orphan nuclear
receptor NR4A2 DREBE T HIBE Lic, B b OWITIZ
MS 14 Fli$¢ MM IENG, glatiramer acetate (GA), IVIg

BEPTHHAPMETH D, WORRA CIEFADBES

1361 & SRYAHR 13 6 © PBMC O LLEHRT 247\, Yo e
7 8{EF (TNFRSF6; Fas s &) #RE L7239, X6z 13
FIO RRMS & 5 610 SLE % 18 B ORHE & L T,
BomERELXBERETF (autoimmunity-specific
signature) *HA L, BORKEEI BT S apoptosis,
matrix metalloproteinase (MMP) #IHREBEZTFORHRR
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HrRR LI, Maas b b 20 FlO RA, 24 D SLE, 5
#lo IDDM, 5BI0 MS & 9 ZOREE (influenza 7 7
F VIEERTH) © PBMC 2 BB L1, v 7 ¥ vic
T BRENE L BCAREBOEGTFRA T w7 4 —
My BB, RA L SLE, MS & IDDM (34T
JREIL, B ORERE THEE L T apoptosis IR ETF
BHORBETYRDE Z L ¥HE L, Iglesias 5
GeneChip#% AV CL7HI ORRMS & 104 DREE & OPBMC
L, MS k)% EZF transcription factor pathway
BEFHORB LA RML, E2Fl BETFRE<v A
Tik EAE 2NBEALT 5 & L R E LW,

2.3. MS KB BA L H—T = N—XEFRGYE
Dt

# %2 13 cDNA macroarray (Invitrogen) % F\~C, b
FEIBAG X 0 IT L7e7 A b m¥ A+ (astrocytes) ks
T IFNB, IFNy & X b BRED T 5 EETFRYEML
7230, IFNB ¥z X % interferon-regulatory factor IRF-7 &
pleiotrophin O FI[ &, IFNyZ & % IRF-1 & ICAM-1 D&
BEREASFA U, Wandinger 51 RRMS L BEZED
PBMC % IFNB THI# L T cDNA microarray (Mini-
Lymphochip) % F3\~THEAT L7 %), 1% 5% proinflamma-
tory molecules ‘T# 5 CC chemokine receptor 5 (CCR5),
interferon-inducible cytokine IP-10 (CXCL10), IL15 recep-
tor alpha (IL-15RA) DRBE EF DTz, # ik cDNA
microarray (Hitachi Life Science) & FA\~C, 13 #l> RRMS
oFRMMm CD3 B T #fas CD3 & nonT MAET,
IFNp1b WEEMEBRECRERESH LI v i —7 = a VT
BB FHE (FN-responsive genes; IRG) % RE L7239,
21 BETFHIEEREHYEL, T#RT8IRG (IRF7,
ISG15, IFI56, IFI6-16, IFI60, IFI130, ATF3, TLR5) @
FEH L&, IL-3, monokine induced by IFNy (MIG) 7x &
DFBET % §, non-T #A2 T3 12 IRG (IRF-7, ISG15,
IF156, 1F16-16, IFI27, IFI17, TAP1, TNFAIPG, TSC22,
SULTIC1, RPC39, RAB11A) OHE LH, IL-3 ORE
{ET 2RI, 18G5, IFI56, 1FI6-16, 1FI27, TSC22,
SULTICL kB LTk, TRIRBAMAH 3-6 » A OFftihz bk
FAERBDI, —HRAFNEREZIR OGN LD - ey,
Ve Thl BS#EETF CCRS (T), IFNy (T), TNFa
(non-T) DB LEFAEMEREDI, D LI MSKE
VT IFNP ¥ B2 F L b B3HE 7 Th shift %58 L7\
EV D RIES w—HT 5, LEKD5D 9&EF (RFY,
ISG15, IFI56, 1F16-16, IFI60, IFI117, TAP1, TNFAIPS,

MIG) 7w % — & — 31 IFN-stimulated response
element (ISRE) % IRF element (IRF-E) BAREI LTV
HEEMD IRG THH, IFNp BEREERGLTLERL
BEDRABRCESBEELCWBEEL b s, BRE
WE L REERTIHECDIRG L IFNy I & » TH R
MBI B3, IRF-7 137 1 & R RGBS 1T IFNo/p 2
AR EETA2ECHIBETFCH B, IFI30 ik class I
MHC #BERRRRCB L F+— 1L ETXBERETHD,
IFI30 BEFRE <7 A TRABEZREET 2 3E 339,
TAP1 ¥ class IMHC R R IRR % B B ~2 7' F Vi
RF ¢, TAPL BEFXRB~ Y 2Tk CD8 T iz N
DIEBE A~ OET NI T B 99, TNFAIP6 i TNFq,
L-1B LY REFEHINHOWELE T, + v A%
EHRGTHERKEFREZET A, U bXbh MSs
T IFNB 1% antiviral and antiinflammatory mediator X 1%
FHORBALAYSFET A XA LM TN oT, EE
WERERV & & e SLE TikiaiR b 53 PBMC itk
W% IRG DRI v AP FL 248
Weinstock-Guttman 51 GeneFilter membrane array %
FA\~C, 84D RRMS "C IFNpla # 5 ##2B549 1 monocyte-
depleted PBL ##E#7 L C IRG #RFE L=, #0% i
HrDERLA—1—F » TL T35, ¥4 Liang b
13 Weinstock-Guttman b O 7 — & X BT L, IFNB & &
h BEFE XN S IRG ¥ early-onset (within 8 hours),
intermediate-onset (24 hours), late-onset (48 hours) @
3WESEIND Z ERIREL 1, Stiirzebecher 5 i
cDNA microarray (Mini-Lymphochip) % Fiv~T, 10fl®
RRMS "CIFNpB1b A FRI4% O PBMC % fig4f L 7249, 145558
W6y A LRANG 12, B ¥ CHEA Gd &8 MRI TIF
BEREAYEM L, BERCHEER 60% L LB L
T fEFI% responder & EH L7, ¥ 7 nonresponder % ¥
FERIRE Y L EE OV~ nonresponder from initiation of
therapy (INR) &, VERFBE—EHRIDERD Y
neutralizing antibody (NAD) HIF L & R BN L
7z nonresponder with development of NAb (NABNR) @ 2
B8 L1, & BIT ex vivo 74T & R IFNB CHl#E
L7c in vitro %47 % 47 - 7z, Responder TR 2 5L 1
FIHL 7 EETF I ex vivo Tl 25 3BEF (IFI17, OAS,
Statl © L& & IL-8, CDGY, c-fos, TSC22 DIET i &) T,
D5 IL-8 RBUET ik responder DISEE & 72 5 ATHEM:
DR X Mt —77 invitro IRG 11 87 B {ZT T, responder
& nonresponder DR THRBV N AICER P TD ) -

— 217 —



DNA Microarray Analysis Clarifies Immunopathogenesis of Multiple Sclerosis 175

Fo WHORERICR LT, ik IFNB BEEIC nonT
#ilia T TGFp-stimulated protein TSC22 DRH LA 78D
T 538, 47 5 OPF9E ORERE AL responder 6 #1 - INR 2
] - NADNR 2 #l & FEGIH 23 70, PBMC RIS R
CRRERLTHBL TR Y, ERREFCRETREILL
LiBAZ ETHDHO, XHiT 1D responder TIHIAHE
B9 90 D GAERREXEL TWAY, Thizl%
B OERRE LR TEALBAAMS Tl TRAT
HB, Hong HIIRBLECED TEEN 36 BEFiIC
& - 7= cDNA macroarray % {EB L, K¥EHE MS & IFNBla
¥ 7013 GA VREREESID PBMC 21847 L, BERICE &R
FHOMEYBE LM LA, BERRENC LIfEEL T
#Ria oo i e B BE R @G v 2 7 MMP-9 D FEHR L IFN i
IH{ETLENGA Cit kAL,

van Boxel-Dezire & 1326 1 IFNB1b {2 &R © RRMS T
PBMC @ A+ A4 vEBEFRE VLY EEEN RT-
PCR TR U 7019, JGIERT# 2 R OB R -
IVMP [El% - Extended Disability Status Scale (EDSS) = =
7 #3616 Bl responder & 10 FID nonresponder 53 1)
THT 5 &, responder iXiGHERTIC IL-12p35 FH v~
A DMELMER Y 2 L 7o, Wandinger 1k RRMS T IFNBla
BES 1 EE—ELEREMLC, EDSS 22 T7E/LDOR
b AL\ EDBY % responder, —E L EE ISR L ICEER
% nonresponder & £ L, 20 FID responder & 19 #lD
nonresponder @ PBMC % LEfg L, responder Tid TNF-
related apoptosis-inducing ligand (TRAIL; TNFSF10) » %
HHEEYET 5 L2RE LI, TRAILIZIRGD 1
STHE2E MS © T g R 3REETE2RDH T
%79, TRAIL 3 {EF X B~ ¥ A 12 BaIRMRIL D apoptosis i
BE¥RFLL, 35—7 vBEESRRECBREECLD
ok R X TV 359, Baranzini &3 52 #I0 IFNB 18
Frh o RRMS TREFAIIZ PBMC @ 70 BEF OFHBHE L~
A% RT-PCR CEEMICIRIT LI, O IBER 2 FH
—ELFEENL, EDSS 2a7EAORLNILWES
% responder, 2 L FEENRLNIEMN % nonre-
sponder & EZH L, ME L 3 BEF (caspase?, caspasell,
FLICE inhibitory protein; FLIP) D& v~ D 3 RITHE
T 86WXFIATEE & i LT\ 550,

SR B2 (LT o 72 G IFNB FIAHE MS (46 Bl
MER M 2 4 IFNP TRHE6IS) & 22 BOREEDOR
i CD3 Bt T #Mifa% cDNA microarray (Hitachi Life
Science) ¥ AT LT — 2%, MM TRERER

wiRT 286 BIETRIREC L THEN Y, 5 2 2 —BIT T
FEEYT L1 (Satoh et al. Manuscript in preparation), < @
BT X b 286 SRIETF i3 class #1-#5 I 5 IE X R, MS 1%
BEENLOHHINTEDR4DDY T/ L — 7D
ENt, TIbbBEETFRE 7 07 4 —ANMBEE T
LU AR, BEEANE 2EMOoBEREH - [VMP B
B ABEBHOETRLBEBHEIE B B, ABRRR
ZR% W CHE, &b EDSS A2 7 BWEEO D B HEs
#7o B#FIL chemokine BETF % % { &1r class #5 D&
BV _ARAEd» Tz, Fic IFND BENE 2 £ OF SR
B - IVMP B# - ABEH# -EDSS 227 - MRIT2 3
REGREB O L BERBRENLEH L IFNB ¥
BRI A 2 7 CEMIE4 % &, responder i3 A B L B Bic
£E LT\ /2, %7 responder Tl nonresponder i HiR
L THREBMAE 6 ADRATL IRG (ISG15, IFI27,

MCP-1, TNFRp75) OFEHRVAANEL BEHEINIER
BR LT,

3. % &

BRI DNA A 7 a7 VABHXAVT MS 5 T M
BOBEFRRA o741 — A ETE 4 BwfEIR,
ERIRBIEDNE - RE DT  IFNB BERIGHE & ORIG
TRHHI ERRE Lic, BE, BURAMS b D
RV TLE B0 E 5 EMEPEML TRIFFTH
Bo COXSHMEHRELTEIERB LIt MS O
77 A4 VEEBILCEREES & Bt s,

E

AR TN LR 2 TRo—i, TR 17 FEES
FEBEN BB E Z AOBRERYE GBEFT VA
& B SEMEEBTRET RSS2 %% H17-
TIA-020) BELOFPRL 17 FERIEE e 2~ vy A
IV ABEHRELE ONAYA 7 nT V4 I X BERM
B{E OREZ L OB B4 5 P98 « KH21101) ©
WENZ X D EEI NI,

S
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macogenomics), AETIEDNA 4 7071 A4
12 & 5 MS ORIERRE « FEYRISHE O AT e 3
3 EE DRSS 5,

1. 24207 LA fEFOEKRER

BEFTVARATARTTARF 4 0 vk
EDEM i, HTF~—T3D cDNA 734V 2
XITVAFEREO DT THBFy S TH S,
cDNAZ ARy —TEBLIZCARY P LTH
5DNARA7u7v4E, #BECHESEE
FVIRIZVEF R ET2 VIV ITTITERLT
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V33 GeneChip (Affymetrix) 2/ 4EE N5, AT
A RTZ R~ ra7vA, FAarEe~<y
uyvA LR A, FTEEBTREV DR
%% 2 ELL E OIS, 7o 2 X IFN-8 %
SHieOflae Eh o mRNA 2HH UEIET 2,
DNA = A 7 a7 vA TidBlz 0wEteasE(Cy 3,
Cy5) T U7z cDNA % 7213 cRNA % ER L
TR—Fy 7 L THREWNA TV T f -y a v
28 %5 QEE), GeneChip Tl in vitro
transcription i X U ¢cDNA # & biotin # &
cRNA ZERk, iR UIlr L T g 7Y 54
¥—¥v av%B Ik, streptoavidin-phycoer-
ythrin (SAPE) Z@in L THEEER T 5 (1 B115).
GeneChip iz 1 4 > 7V 1O 7 v A BRNET
TVvAEOHRICZ 2, E50D8EbAFy
F—=THNY 7TV EEH, Bonic T8 RIE
#{t (normalization) LU, #EEHERIMENT (R 4T :
www.cran.r-project.org 72 £) BB I\, Y
INVEADBEFFHIL T 1 7 4+ —)L (gene expres-
sion profile) 283 5. L7c23-> T RNA 0E
(quality) BFERICIER ICHET 5, BERRKEE
BEERRTEGTFIZV 7 VSY A4 L RT-PCRTE
BWEET 5 Z EPEETH 5 (validation), HE
U7 A5 F O BEAE - #3512 B 5 3 1% ¥ (annota-
tion) iX, Web £ T 75 —% —~x— 2 (NCBI
Entrez : www.ncbi.nlm.nih.gov/Entrez/index.
htm 72 &) 2B T 5, $ TR S EREBELRTF
T — ¥ » Gene Expression Omnibus (GEO :
www.ncbinlm.nih.gov/geo) ICBfFE N TN ¥
vryu—RFT&E 5, RIFMY >R (peripheral
blood mononuclear cells : PBMC) DE&EF7 Vv
A AR ORI, BETHRILY OV H R -
WL « BRIE - H B3R - WBIFS - A PV AR
EDENZEPRIMFZ (HAZE) OFE 2% 5
Z & T% % (interindividual and intraindividual
variation)®, 7z BHE#R O AT T I TR =
TWET A8 (RNA degradation time) 23
THY, Wi pH B&HFIWR5,
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R/~ A 7 a7 VA TOBR & 2 ORSRICHIF & 0 5 REE

B IV DOBERT—5 kY P OEER”RME
BRI USET 5720, @Y 7 b (GeneSpr-
ing : Silicon Genetics-Agilent 72 &) 2 v T, f§
B Hy 2 o R & —&#7(hierarchical
analysis) B 2RI, T Qbbb 7 ViclET 5
EEHRE LIC, BURBENNS-VE2ET 28R
FRY v FNWEITNV—TIZHEL, BHRE (den-
drogram) E HERV_NVD_KRITL P Y w7 AT
FTT B (HEf% L - unsupervised method),
Fle S N—7" %O 5 EEEREF-
scriminator genes) ZHiH U C=RITTICHETT 5
= gk 43 #% A7 (principal
PCA)EBZ7 ), &6 EEERTFHRECAY
Je 7 —% % training set & U TH#HEZ L, Fi
T—F Xy MZBI YT TN —T R ERITER
L THRIZHIA AT RE 22 B8 TE (hyperplane) % [7] &
TBEYVER—F T ¥ —=< ¥ (support vector
machine : SVM) ¥ % &6 2 7% 5 (HEfidH D &% .

supervised method).

clustering

component analysis :

2. DNAwA 207424525
T LIE DR EREED R (R 1)

1) MS BRSO MRERENE R T R RN

Whitney 5933 E O cDNA <A 707 VA
FRWTMS S EAREERE C EEFEE
(normal-appearing white matter : NAWM) %
gL, MSHEHEIZBIT 24 v —7 = u v
HEE R T (interferon-regulatory factor : IRF) -2,
5-lipooxygenase F I F & % # & L /2. Chabas
5NIMSBECDNA Z A 72 ) —DRERN > —
v AERTIZ L D osteopontin (OPN) I8 L&
RIS, T v - EEREECREHERERER (exper-
imental autoimmune encephalomyelitis : EAE)
ETNVOBFMEZRAC AT LT VIR I VAT
F=A7a7 v @Rt 0PN ERE 2L .
OPN BERFXRIE~ T R d EAE Hifg et U &
i % =99, Lock 593 GeneChip % 3 \» T
MS S SE MR R B HEIREEI R R R L,

RIE & F% vol. 14 no. 2 2006

Hi% D G-CSF L5 & %0 1gG Fc L& 75 —,
IgEve 79—, tRFIvverFy—5471
R EPHRE LU, £72 G-CSF #5 T EAE BiFE{t
B, A 5707 Y v FeRy $HBEFRIE~
T AT EAEBH LBl ang 2 e 2@®E L
729,

Mycko 5 9F cDNA~ 4 7 u 7 v A4
(Clontech) % FIv>C SPMS 181 IE B kR 2 & FE
TEBD ML, ORERIIRER & P LE R bR L, ¥
B BRI B 1 B S i B R TR
(TNF-a 72 £)D L& %2 #H & U 7. Graumann
511k ¢cDNA v 27 1 7 v 4 (Clontech) & i\ T
MS & NAWM iz 3 1F 5 iy & i B8 8 8 {7 3
(HIF-la 7 £)D L& % B H U 72, Lindberg
51213 GeneChip # F v T SPMS & &R T
DAL 77 EETES RE LTz, Tajour-
i6BIHMBEDDNA~Yf Z7a7 v A4 2HENT
SPMS &M -BHEEERE K BT % aB-
crystallin, SOD 1 O EHE BEHE L2, 2ns—
BOTA 707 VA& B MS RSO BT I
TEGIEL Y > 7N Bih3 D7 <, RNA &R 42
G E KL TR WEEEE D 5 |

2y MS tartro—IdOREMY »/sBDkt
AR

Ramanathan &'?{Z GeneFilter membrane
array (Research Genetics) i\, MS @
A @D monocyte-depleted PBMC % b L, MS
IZ B % lymphocyte-specific protein tyrosine
kinase (LCK), IL-7R O & 2ME L -,
LCK iZ Airla ' @D ¢cDNA~= 7 u 7 v A
(Clontech) f# 47 T, RRMS ® PBMC iz 8 T
IVMP 8B LV ETT2EBEFL LTHRES
T35, Bomprezzi 593 H O cDNA < 4
7u7v4%2HAnwT, RRMS & #E AD PBMC
THEEZEZET 5 583BEFEREL]. MS T
& T s B EE G 7R IL-TR, ZAP 70,
TNFRSF7(CD2N D EEB L UH A v h 4 v
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mRNA @ 4 % il # [ F HSPA 1 A (HSP 70) ©
BT 28572, Mayne 573 RRMS @ AD
KA & CD 47 T Hifd % negative selection T
43HE, cDNA membrane array (NIA) % v g
L, MS B % cytoplasmic FMR 1 interact-
ing protein 2(CYFIP 2) ®_EH %4 L i-,

b i3 BERE % annotation D & 1,259 3
ZF %2 1B# L7 cDNA ~ 4 7 1 7 4 (Hitachi
Life Science) 2 T, 72 #0 IFN- £I5#E
4 MS (65 RRMS, 7 SPMS) & 22 #DOEE A
OFMEMH 5 AutoMACS (Miltenyi Biotec) T4
B 7- CD 3* T #ifd, CD 3~ non-T fifld D& =T
R0 7 4 — VR L, MERETT %HH@
173 5T, non-T HHfE 50 :BEF DO FIRZEL LR
Wiz, B30 EBETF TR T MEE 25 #EF (NR4
A2, TCF8 B £ MAPK1, SMARCA 3,
HSPA1A, TRAIL, TOPI1, CCR 5,
BAG 1, DAXX, TSC 22, PARP {K 7% &), non-
T #f fw 27 & & F+(ICAM 1, CDC 42, RIPK 2,
SODD, TOP2A £ & &£ BCL2, RPA1,
NFATC3, HSPA 1L, RBBP 4, PRKDC{E T 7%
)BT R = AGIHEEFOHBIZEL T
72, MS T7 R b — ¥ A {EHEE5F (proapoptotic
genes) & #l1413% 1z F (antiapoptotic genes) (D F&
B R BT (&EHif/YF > A counterbalance) %
A, MSIBT L7 R b —v AGEIHEIEE OTFEAE
DIRIR & L7z,

Achiron 5'9% GeneChip # F \» T 26 5] ®
RRMS & 18 #DEHE AT PBMC Q&G TFHIR
707 4 =)V % PREEST U7z, MR T 1,109 &
EFORRZRZFHD, MS © T MiaiE i
B FEOLEFL, TCF3, SLAM, ITGB?2,
CTSB) L& £ IL-18/TNF-a ¥ 7+ VIEEFR
BEFHOETZ2ED. bbOFBR®ICK
L CMS & 8B IF % orphan nuclear receptor
NR4 A2 DET2#HE Uiz, Lo LIS ORF5T
i3 MS 14 B ERIM R 2 /% 3 IFN-4, glatir-

amer acetate(GA), intravenous immunog-

54 (210)

lobulins (IVIg) # &5 H T, BEREFRIICEE
7o ATBEMEDYH B, Achiron 52913 _EELORERI = 1A
PERE 13 0 & R 13 B CHg L, YA
BEE 7 =78 (TNFRSF 6, Fas 2 &) 2EE L
7z, £72 131> RRMS & 5410 SLE % 18 %D
EEALKRL, BCRERBREN T 0T 4 —N
(autoimmunity-specific signature) & L T 7 &
b XGRS FRED TR £ W L7,
Maas 5221% 20 1 ® RA, 24 ] @ SLE, 5% @
IDDM, 5#ID MS, 9%DA » 7NV rT 7 F
VBRI O AD PBMC 2 L, 72
%/ﬁ EKEEE%WV%@EE¥%EA§—

YidFEol K BB, RAESLER, MS &
IDDM i3 &b & THEL Twiz, Ho b HOR
EERBIWHEL T7 R b — v AHIERFRHOR
HAET % 3B 72, Iglesias 521X GeneChip T
RRMS &5 A PBMC % lLgf#sr L, MS i
BiJ % E2F transcription factor pathway &=
FLEZED, E2F1EEZFRE~Y AT
EAE WiEl T 5 Z & 23RE LTz,

3) MS (28T 3 IFN-3 B8 RSO 5ER

bbb N3 cDNA ~ 7 1 7 L 4 (Clontech)
PHAWT, B MNBRERKT A bav A MiEET
IFN W XV EF T 2B TF2ETL, IFN-8 1
& % IRF-7 & pleiotrophin ® &, [IFN-y iZ &
% IRF-1 &£ ICAM-1 @ E & = #k&E Lz, Wan-
dinger 52®1Z RRMS & & % A © PBMC % in
vitro TIFN-B i X DB L TcDNA <A 7 o
7 v 4 (Mini-Lymphochip) Tf##7 L, CC chemo-
kine receptor 5(CCR5) & interferon-inducible
cytokine IP-10(CXCL 10) ® L& %D 7=, b
HNE 1,259 E{EFDNA~YA 707 v A
(Hitachi) = v, 13#1o RRMS TIFN-8 5
ERIBRIRICEMmM L, RBMCD 3 T HIM &
CD3 non-THR THBLE L &K T
IRG)ZHEL R, T
WifE T 8& T (IRF-7, 1SG 15, IFI56, IFI6-

(IFN-responsive genes :

RAE L FIE vol. 14 no.2 2006
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BEI/~A 707 VA TOBIR & 2 OFBRICHIfF S h 5 BE

16, IF1 60, IFI 30, ATF 3, TLR5) D & & IL-
3, monokine induced by IFN-y (MIG) D{ET,

non-T #ifg T 12 B=F (RF-7, ISG 15, IFI56,

IF16-16, IFI 27, IFI117, TAP1,
TNFAIP6, TSC22, SULT1C1, RPC39,
RAB11A)®D L&, IL-3DE T % & o 7.
ISG 15, IF1 56, IFI 6-16, IFI 27, TSC 22, SULT 1
C1IXBEMIEH 3~67 A B TRERIV LA
BT, —SIREIFENERE R B o722, 1HE

#12 Th1 BE&#E &L T CCR5(T), IFN~y(T),
TNF-a (non-T) ®_F4E A 2 5B Z DR R,

it IFN-8 1551 MS Tl M\?b%ﬁ%ﬁ%éﬁ Th?2
YIZINERFE L WEWD REE2FET 2, k-

L0 9 &R F(IRF-7, 1SG 15, IFI56, 1FI6-16,

IF1 60, IF117, TAP 1, TNFAIP6, MIG)ix~”
O & — ¥ fHIK I IFN-stimulated response ele-
ment ISRE) £ IRF element (IRF-E) 28[FE & 1
TWBBAIRG Th Y, IEFRICEERIC LIBER
RELBHEL s eFE26NS, IRF-7T13Y
A NV RS IFN-a /B EEA & IEIET 2 IEDTH]
HRERFTH B, IF130 &7 7 A 11 MHC $#3R%
MERROE, Bl FA—-VEBTHERT,
IFT 30 L@JL‘?KEV TATCTRNEEREET 2 &
7232, TAP 1137 5 X 1 MHC #EfER =

DI, Ez 6 {7 F FigxER+7T, TAP 18z
FRIEVATRCDS THIlE 2N T 2 BEHE
EHLIIMBEET T %29, TNFAIP 6 i TNF-a, IL-
1B EVFEINLNWELE CHREFER
B4 290 P EDk 32 MS TIFN-8 i3 antivir-
al and antiinflammatory mediators O IR %%
BY 3 EPHELLICRoT, EEBENI LI
SLE TiRiEEOREIC»» b &5 PBMC iz B
5 IRG ORIV ILHIEF WY,

Weinstock-Guttman %3#% GeneFilter mem-

brane array 2 W, IFN-8 BRI 8 FlD
RRMS ¢ monocyte-depleted PBMC % #% KF #9
WML TIRG 2RIE L., #idbhbho
BELRIRG®E £ —"—F v 7 L T 3,

RAE EHRE vol. 14 no. 2 2006

Liang &3¥% Weinstock-Guttman & @ 7 — % 32
ZFEEN L, IRG & early-onset (8 R LAA),
intermediate-onset (24 i [5), late-onset (48 B
Mo 3#wcsfEans o e R Lz, Stir-
zebecher &3N3 cDNA < 4 7 u 7 v A (Mini-
Lymphochip) % i \» C IFN-S G 5ERI & D 10 {4
@ RRMS ¢ PBMC O#EBFFHRHE S0 74—
AR U 7z (ex vivo fBAT) . YRPRHT 6 2 A2 ©BHLA
12 At % TEA GdiER MR 2% L CIEE)
RS R B, W & DR EEDS 60% AR IR
DUTERI R VAR S —EEEL, /Y VR
Ry T —F % E0 53R D & 5 4173\ nonre-
sponder from initiation of therapy INR) &, B#
MR —EHRERR RO I R A&
(neutralizing antibody : NAb) @ H # iz £ %)
B239885% L 7z nonresponder with development
of NAb(NAbNR) D 2 Bz LTz, Tl
PBMC % IFN-B R L T in vitro T d B &
olz, VARYY —THER2EUEEEL 7
IR T ex vivo 25 BT (IF1 17, OAS, Statl
L& 1L-8, CD69, c-fos, TSC221E T % &)
Ty, 2035 IL-8FHETE VAR S —DIE
Bz 2RIREED R S iz, —7F in vitro IRG
Z 87T BEEF T, VARYY —, /JYVARY ST —
MTHRAEZERZAD o7, HODBRERL
T, bitb®i% IFN-£ 155 #% O non-T Mgz
Bl % TGF-p-stimulated protein TSC 22 &
2EELTWS, o OWFITEMNBBDE L,
SR L PBMC 2 L CHWTBD, &
BB CEDCTFRENIZELL S 2 A0METH 5.
ikl%@vxﬁyf~fi%$WV%%@®
GAEBRREEL TwDY, IhiEESHDE
BRE TR TEFITHARAMS CREFTH 3.
Hong 53 F ERTINE 36 BET2HEL /2
cDNA~zu7VvA2BnT, RFEEMS &
IFN-8, GA 15 MS @ PBMC %#f#4T L, I6EX
SRR FROMEEZE S i Uz, BERENZ
EiEMAL T MR O Mg A BT @ B R
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' Seléole Gene Tise .~ Sig Géng {Die1s, NO_VS_A, r=0.05)No.28, Expy(No'ahe A ang YDA414)
Diene, No_vs_A, er=0.061N0.22 Kxp(No and A and YD414)

¢ Selacied Condition Tree - Sig
 Branch colorparameler © Groyp” N !
No. 2,3 No.4,6,7,8,9

@ stable RRMS
@ stable RRMS
® stable RRMS

1. BREWS 5 X5~

Sig Gene(pierre, No_vs_A, er=0.08)No.2
.

MS-A B

T Colpred BV Bip(ING and A aigYD414) (Dslab) Bleiielation)
GeneList © Sig Genelplenp!No_vs_A, er=0.05fno.22(58)

No. 1,10, 11

No. 5

@ stable RRMS @ possible MS @ active RRMS @ possible MS
® active RRMS @ optic neuritis @ active CIDP

@ active CIDP

RBEMS=T72) L BEEA Nc(n=22)D THifgD cDNA <1 707 11 (1,259
BRI CRRZE 2T D 5 286 BE T % 181EE G F (discriminator genes) &
T AR S 5 A ¥ —{fi#47 (hierarchical clustering analysis) T, MS it Nc i &
SEEENA, B, C, DO AR HEEIN. ABREBETFRIR a7 4 — VB8 Eb
Nc B ZEPL L, FERMRE Tl 2 iAl 3 % 58 B F 2 U, #1811 5iER (2 41
DIEEIE MS, 4 FIOFEEEE MS, 2 FID possible MS, 1 FlOHEMEER, 2 FIOE
Bhiki@ M IR S FRR) 2 A & ¥ B &, FEEEN: MS ke fEE AR
WS, — BRI SEME 2 F k4K (chronic inflammatory demyelinat-
ing polyneuropathy : CIDP) i MS-A Bz 558 & iz,

MMP-9 iZ IFN-g 2 & D {&ET,GA Tld EH L7z,

van Boxel-Dezire 529k IFN-5 ({GE %521} 7z
26 51D RRMS @ PBMCic B 29 A b A~
BETHREV V2L EEN RT-PCR TRER
WHEAT U Tz, IR 2 EE O FEFREE - IVMP
m%% - Extended Disability Status Scale (EDSS)
A7 REFLEBRLTI6HOVARS T~
W0ED) VAR T3 058, VAR
F— 3 IR IL-12 p 35 FHHL v~V HME W E
FEE L7, Wandinger 53 IFN-8 15 E 2%
i77z RRMS T 1 F£MEFH e < EDSS A
a7 EBALD A SN IR E VAR S T —, B
UIEB % ) VAR —EEER LT, 2080
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VARV T =L 1960 ) v v AR S — % g
T 5 &, VAKXV I—TIXTNF-related
apoptosis-inducing ligand (TRAIL, TNFSF 10)
BRFENBEERT I ERHE L, TRAIL &
IRGDO 12T, bhbon®ZMS T fifgickid s
FKEUE T 2HMEL 5, TRAILEEFXRIE~
7 AN 7 R b — v AL BEE R &L, O
S —4 VBRI BRI e 5%, Baranzini
533 IFN-B 1k & & % 1J 72 520l @ RRMS T
PBMC iz 813 % 70 s F OFHR LV ~0L 2 R
ZERW RT-PCR CAT L7z, 1RER 2 F/ 1
EHEFHENE L EDSS X a7 BALD It WiEsl &
VARV —, 2EUALBEFHLUIEEY VA

RAE & 509% vol. 14 no. 2 2006

— 231 —



BT/~ A 2 07 LA @O & 7 ORI S h 2 R

#*& 2. SVMEIic & 37— 7948

Case No, 1 2 3 4 5 6 7 8 9 10 11
Age/Sex| 40F | 57 F |30 M |37 M| 36F 48F | 61F | 37F 22F [t6M[18 M
- . . | Active | Stable | Stable | Stable { Possible | Active | Stable [Possible| Optic
Clinioal Diagnosis | oy aans |RRMS |[RRMS| MS | RAMS |RAMS| MS. | Neuritis |C1DP [ CIDP
Clustering by 58 genes| A Nc N¢ N¢c A Ne Nc Nc Nc A A
. No. of

SYM Gene  Gene Selection o iy Kernel Function SVM Classification

No.  Set Method G

enes

1 58 All genes — POP (Order 1)

2 58 All genes - PDP(Order 2)

3 58 All genes — PDP(Order 3)

4 58 All genes — Radial basis (Gaussian)

5 286 All genes — PDP{Order 1)

6 286 All genes — PDP (Order 2)

7 286 All genes — POP (Order 3)

8 286 All genes - Radial basis (Gaussian)

9 286  Fisher's Exact Test 50 PDP(Order 1)

10 286  Fisher's Exact Test 50 PDP(Order 2)

1 286  Fisher's Exact Test 50 PDP(Order 3)

12 286  Fisher's Exact Test 50 Radial basis(Gaussian)

13 286 Golub Method 50 PDP(Order 1)

14 286 Golub Method 50 PDP (Order 2)

15 286 Golub Method 50 PDP (Order 3)

16 286 Golub Method 50 Radial basis (Gaussian)

17 286  Fisher’'s Exact Test 30 POP(Order 1)

18 286  Fisher's Exact Test 30 PDP(Order 2)

19 286  Fisher's Exact Test 30 PDOP(Order 3)

20 286  Fisher's Exact Test 30 Radial basis (Gaussian)

21 286 Golub Method 30 PDP(Order 1)

22 286 Golub Method 30 PDP{Qrder 2)

23 286 Golub Method 30 PDP(Order 3)

24 286 Golub Method 30 Radial basis (Gaussian) |

25 286  Fisher's Exact Test 10 POP(Order 1)

26 286  Fisher's Exact Test 10 PDP(Order 2)

27 286  Fisher's Exact Test 10 PDP(Order 3)

28 286  Fisher's Exact Test 10 Radial basis (Gaussian)

29 286 Golub Method 10 PDP{Order 1)

30 286 Golub Method 10 PDP(Order 2)

31 286 Golub Method 10 PDP(Order 3)

32 286 Golub Method 10 Radial basis(Gaussian)

33 1259 All genes — PDP(Qrder 1)

34 1259 All genes - PDP(Order 2) ~ N¢

35 1259 All genes - PDP(Order 3) Nc¢

36 1289 All genes - Radial basis (Gaussian) Nc Ne

37 1259  Fisher's Exact Test 50 PDP(Order 1) Nc Ng . Nc
38 1259  Fisher's Exact Test 50 PDP(Order 2) Nc Nc N¢
39 1259  Fisher's Exact Test 50 PDP(Order 3) Nc Nc Nc
40 1259  Fisher's Exact Test 50 Radial basis{Gaussian) Ne Nc N¢ Nc
41 1259 Golub Method 50 PDP(Order 1) Ne | Ne Ne Ne
42 1259 Golub Method 50 PDP(Order 2) N¢ Nc Nc Nc
43 1259 Golub Method 50 PDP(Order 3) Nc Nc Ne¢ N¢
44 1259 Golub Method 50 Radial basis (Gaussian) Nc Nc Nc Nc
45 1259  Fisher’s Exact Test 30 PDP(Order 1) Ne¢ N¢ Ne Ne
46 1259  Fisher's Exact Test 30 PDP(Order 2) N¢ N¢ Nc Nc
47 1259  Fisher’s Exact Test 30 PDP(Order 3) Nec Nc Nc Nc
48 1259  Fisher's Exact Test 30 Radial basis{Gaussian) Ne Nc N¢ Nc
49 1259 Golub Method 30 PDP (Order 1) Nec N¢ Nec Nc
50 1259 Golub Method 30 PDP(Order 2) Nec | Ne Ne Nc
51 1259 Golub Method 30 PDP(Order 3) Nc Ne Nc N¢
52 1259 Golub Method 30 Radial basis(Gaussian) Nc N¢ Ne¢ Nc
53 1259  Fisher’s Exact Test 10 PDP(Order 1) I Nc Ne¢ N¢ Nc
54 1259  Fisher's Exact Test 10 PDP(Order 2) Nc N¢ Nc N¢
55 1259  Fisher's Exact Test 10 PDP (Order 3) Nc Nc¢ Nc Nc
56 1259  Fisher’'s Exact Test 10 Radial basis(Gaussian) Nc Nc Nc Nc
57 1259 Golub Method 10 PDP(Order 1) [ Nc Ne N¢ Nc Nc
58 1259 Golub Method 10 PDP(Order 2) Nc Ne Nc Ne
59 1259 Golub Method 10 PDP(Order 3) Ne | Ne N¢ Ne
60 1259 Golub Method 10 Radial basis{Gaussian) Ne | Ne N¢ Ne

KA MS(n=72) LREANC(1=22) O T HlIE0 cONA ¥ 1 2 07 L 1 (1,250 Bfx T ) BeWr CRIVER & 205 5 286 A5 T & IER{ET (discriminator genes

%

PERBH Y 5 2 & —MRif (hierarchical clustering analysis) T, MS B Nc BEDBEE N A, B, C, D 4BIMES N, ABIBETIRETO T 1 —LAB b No B
ICERLL, MRRE TME LAY 5 S8EEF Al L1z Gene Set : SVM RAFICHM & hiuBfEF £ b, Gene Selection Method : predictor genes k2% L f
HWEE Kernel Function : 7 0b—7+ 2 5 AHIBZER & hz Kemnel BROER
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