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somewhat lower IL-2 production of the line coexpressing rat
AV14S1 a-chain and the CDR4 mutant B-chain probably reflects
a generally weaker capacity in TCR-triggered IL-2 production, be-
cause anti-CD3 induced IL-2 secretion (not shown) was only about
one-half of that found for the other lines. Less clear were the re-
sults for cell lines expressing rat AV14S8 a-chain. In two of four
experiments, f-chain composition affected the response to rat
CD1-a-GalCer complexes of the lines. An example for such a
differential response is given in Fig. 4, where the lines expressing
the CDR2 or CDR2+4 mutant B-chains reacted far better than
those lines expressing the wild-type BV8S2 or the CDR4 mutant.

Finally, effects of the a-chain composition were also seen for
the three mouse B-chain-expressing lines. The rat AV14S8
a-chain/mouse B-chain-expressing line completely lacked a-Gal-
Cer reactivity (Fig. 4), whereas the rat AV14S1 «-chain/mouse
B-chain expressing line responded to a-GalCer if it was presented
by rat CD1d-transduced P80rCD8O0 cells (Fig. 4), implicating rat
Ve interactions with CD1d in imparting the observed species spec-
ificity. Only the mouse AV14S1A2 a-chain/mouse B-chain ex-
pressing line responded irrespective of the types of APC or origin
of CD1d used to present the a-GalCer (Fig. 4).

Differential binding of a-GalCer-loaded mouse CD1d tetramers
to iNKT-TCR-transduced lines

All cell lines were also tested for TCR expression and binding of
a-GalCer-loaded tetramers at two different concentrations. In all
cases, binding of unloaded tetramer control was negligible. Fig. 6
summarizes data from such an experiment and gives an overview
of the results obtained in the functional assays. The capacity to
bind a~GalCer-loaded mouse CD1d tetramers is presented by the
ratio of MFI of tetramer binding and MFI of anti-CD3 binding.
The best binding was found for the TCR comprising mouse
AV1481 a-chain paired with the CDR2, CDR2+4 mutants of rat
BV8S2 B-chains or the mouse BV8S2 B-chain (Figs. 3 and 6),
which is consistent with their exclusive capacity to respond to
«-GalCer presented by mouse CD1d. At least 8 times weaker was
the tetramer binding of lines coexpressing mouse a-chains and rat
BV8S2 and CDR4 mutants.

Interestingly, the tetramer binding varied also between the rat
a-chain-expressing lines. The poorly responding rat AV14S8
a-chain-expressing lines showed essentially no binding, whereas
at least some tetramer binding was found for the more reactive
lines coexpressing rat AV14S1 a-chain and the suitable CDR2 or
CDR2+4 mutated $B-chains. Finally, and again consistent with the
functional assays, the rat a-chains paired with mouse B-chain
bound no tetramer, whereas the original mouse iNKT TCR bound
it very well. Indeed, the efficient binding of this TCR at the lower
tetramer concentration suggests a rather high avidity of the original
mouse iNKT TCR for a-GalCer-mouse CD1d complexes, consis-
tent with measurements conducted with other mouse iNKT cell
hybridomas and T cell populations.

Fig. 6 summarizes our results on the CD1d-restricted a-GalCer
response and binding of a-GalCer-loaded mouse CD1d tetramers
to iNKT TCR-transduced cell lines. It appears that the lack of
reactivity to a-GalCer presented by mouse CD1d results from an
impaired binding of the rat iNKT TCR «- rather than B-chain to
mouse CD1d. Furthermore, comparison of iNKT TCR sharing the
same @-chain but comprising different -chains revealed that the
amino acid composition of CDR2 of the B-chain strongly affects
the CD1d-restricted glycolipid reactivity.

Discussion

This study was initiated to characterize the phenotype and the
a-GalCer response of rat iINKT cells in a side by side comparison
of mouse and rat IHL. As previously described (1, 6, 28), ~30%
of mouse IHL coexpressed NK1.1 and TCR and were either CD4™
or CD47CD87, whereas rat IHL comprised rather low numbers of
NKR-P1A (rat homolog of NK1.1) and TCR* cells, most of them
being CD8c3*. Our attempts to directly detect rat iNKT cells by
staining with a-GalCer-loaded mouse CD1d tetramers failed, al-
though the capacity of rat IHL to produce IFN-vy and IL-4 produc-
tion after stimulation with a-GalCer suggested that there is indeed
a functional iNKT cell population in F344/Cr] rats. Analysis of
newly generated cell lines expressing CD1d and iNKT TCR of
both species allowed us to directly demonstrate the functionality
of the rat elements of cognate Ag recognition by iNKT cells. In
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addition, this analysis revealed that Ag recognition by rat iNKT
TCR required its presentation by syngeneic CD1d, which was un-
expected, given that mouse and human CD1d tetramers and dimers
(18-20) bind to iNKT cells of the opposite species. Nevertheless,
despite this cross-species reactivity, mouse iNKT TCRs bind
mouse CD1d better than human CD1d, as was shown with a-Gal-
Cer-loaded mouse CD1d dimers (4). In addition, the weakly bind-
ing human dimers showed a stronger preference for mouse BV8S2
iNKT TCR than for mouse dimers, a result that underlines the
substantial contribution of the B-chain to binding of «-GalCer
CD1d complexes (4).

Interestingly, mouse iNKT TCR-transduced lines responded
quite well to a-GalCer presented by rat and by mouse CD1d,
whereas the rat INKT TCR-expressing lines responded only when
Ag was presented by rat CD1d. What could be the reason for the
need of syngenicity between iNKT TCR and CD1d only in one
direction? One possibility could be that higher numbers of a-Gal-
Cer complexes on rat CD1d™ APCs could have compensated for
the generally low avidity of rat iNKT TCR for CD1d, in particular
for mouse CD1d. This possibility cannot be formally excluded but
seems to be rather unlikely because homologous types of APC
were used for presentation. Alternatively, we suggest a higher de-
gree of promiscuity either in Ag recognition by mouse vs rat iNKT
TCR or in Ag presentation by rat vs mouse CD1d.

With the help of chimeric and mutated iNKT TCR, we could
identify TCR regions, which contribute to binding of @-GalCer and
(mouse) CD1d. Cell lines expressing TCR comprising a mouse
iNKT TCR a-chain and a suitable B-chain transgressed the thresh-
old for the induction of a response to Ags presented by mouse
CD1d, and these cells efficiently bound mouse CD1d tetramers.
The differential reactivity of the rat BV8S2 B-chain mutants al-
lowed us for the first time to demonstrate the important role of
BV-encoded parts in the a-GalCer response, without a possible
interference by CDR3 diversity. In addition, analysis of mutants
swapping the CDR2 of BV8S2 with that of BV8S4 provided ev-
idence for an involvement of the CDR2 of the B-chain in recog-
nition of the a-GalCer-CD1d complex. In this context, it is of
interest that the CDR2 of rat BV8S4, which in the combination
with the mouse iNKT TCR a-chain permitted binding of a-Gal-
Cer-mouse CD1d complexes, and the CDR2 of mouse BV8S differ
from each other by only one amino acid (Fig. 2). In contrast, the
CDR2 of rat BV8S2, which in the interspecies comparison was
nonpermissive, differed from that of mouse BV8S2 by 3 aa.

Rat Terb haplotypes vary in expression of functional BV8S2
and BV8S84 genes. The Tcrdb® haplotype, which is found in F344/
Crl and DA rats, expresses BV8S2 and BV8S4, whereas the Terd
haplotype of LEW/Cr, BN, and PVG rats expresses only BV8S2
(24, 31, 41, 42). These rat strains are widely used as models for
autoimmune diseases; therefore, it is of special interest to inves-
tigate whether differences in reactivity to natural iNKT TCR L-
gands based on differences in the CDR2s of BV8S2 vs BV8S4
could lead to a rat strain-specific variation in iNKT T cell devel-
opment or Ag reactivity.

The three a-chains tested contributed not only to restricted rec-
ognition of syngeneic CD1d, but also to the overall magnitude of
the o-GalCer response. The lines expressing TCR with rat
AV1481 chains and mouse AV14S1A2 a-chains showed a much
better response than the rat AV14S88-expressing lines. By analogy
to what is known from MHC-restricted recognition of peptide Ags,
the differences in a-GalCer reactivity of the two rat a-chains could
have been explained by the K50T substitution in the CDR2« and
by the A93V difference in the CDR3a (43). Two reasons lead us
to assume that the CDR2« difference is of minor importance. In a
comprehensive study on a mouse AV14S1 polymorphism, Sim et

Ag RECOGNITION BY RAT iNKT TCR

al. (44) demonstrated that a pronounced CDR2« difference be-
tween mouse AV14S1A1 and AV14S1A2 (see also Fig. 2) had
little if any effect on TCR-binding to a-GalCer-CD1d complexes
(44). Also, our own preliminary results (E. Pyz, I. Miiller, and T.
Herrmann, unpublished observations) obtained with rat AV14S1
and AV1488 chain mutants showed little effect of the K50T sub-
stitution on the a-GalCer response, whereas a pronounced effect
was found for the V93A substitution.

To sum up, we showed that efficient activation of rat iNKT
TCR-expressing lines requires presentation of a-GalCer by syn-
geneic CD1d, and that reactivity to complexes of «-GalCer and
mouse CD1d can be obtained by replacing the rat a-chain against
that of the mouse and by using a B-chain comprising the CDR2 of
rat BV8S4.

This finding thus provides the first description of a germline-
encoded CDR involved in ligand recognition by iNKT TCR. The
generation and functional analysis of further chimeric rat/mouse
iNKT TCR and of chimeric rat/mouse CD1d molecules should
strongly facilitate the characterization of the TCR/CD1d/Ag com-
plex. At a certain point of chimerism of TCR or CD1d, cells ex-
pressing iNKT TCR comprising rat/mouse o-chain chimeras
would be expected to gain specificity for a-GalCer presented by
mouse CD1d and mouse/rat CD1d chimeras should gain the ca-
pacity to efficiently present Ag to rat iNKT TCR. Finally, com-
bined functional assays with cells expressing such chimeric or mu-
tated receptors and ligands, at best together with binding studies of
recombinant molecules, may even allow definition of direct con-
tacts in the ternary complex comprising iNKT TCR/Ag and CD1d.
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M S Vv ARy F—(E) (responder MS :

RMS), / v v ARy ¥ —(FERE) (nonrespon-
der MS : NRMS) e/ 3n 5, WEFERNICIE T
R, ks, AVIT vy rue ) 7o7
R b —3% X (apoptosis) DFF R L D 4 Bl ic 358
Ih sy,

T MS O 5K 8 O % 1M (heterogeneity)
LENT 5FE L LTEEFT VA (DNA mi-
croarray/GeneChip) SHW ST W3, & b7/
A7V x7 MZ XDt b &lE TR
Ban, BEF7VvA 2RV TE2 ORI BT
2 HTRMEF (b b 2BERFHY 30,000) O FEHRE
Hor TIER « EER - RMANCERTT 5 2 L8]
BRIk o7:, RNARBBHTE N R 20
N — AT, ERERBENE 70T 4 — AT
Ll B D& D kK T B E T (global
expression analysis) iZ & U, RERDOZFRFETIX
FHLER P> BBEFHO MSKEICB T %
BEBROEOLHES DI EINTY, EREECK
6T A BELFHOXE 2 RN T L1
L0, EYRGESCEERZFAIT 5 C L H¥HEE
ik oo b B(EHEY ) 2 7 X, phar-
macogenomics), BT DNAA 707 v A
& 5 MS OfERRE - BYRISHEOFEITIC RS
LESEDHREHH T 5.

1. 74207 L1 EBRrOEKRFIR

BEFTVARATIA RTIRAR)T A v VR
EOERE P, BT~—7FD cDNA 72134V I
XIVAFRIRBNFED DT THEF YT TH 3,
cDNA ARy —TEBLEZARY P LTH
3DNA~A7u7v4 e, BB TEEEEE
AVIXIZVAFRET DIV ITIT7EBKLT

50 (206)

v» % GeneChip (Affymetrix) (2534835, AT
A RT3 R%A707Vve, FAurEe<r
a7 VvA EBIRT 5, 2 TEBTFREVAVLE
2% 2 B LM, 7oL 2 IFN-g#
SR O ¥H» 5> mRNA 2 UEBIET 5.
DNA w4 7 a7 V4 TilkilxDHIEER(Cy 3,
Cy5) CEEE%: L 7> cDNA £ 7213 cRNA 2 {ERE L
THR—F v 7 ETREHNA TV T4 - ay
8 5 Q/EE). GeneChip TlXin vitro
transcription 12 & D cDNA % 5 biotin £ 3%
cRNA 21ERK, WIHECHEL T, 7Y 54
Y¥—yar®B kv, streptoavidin-phycoer-
ythrin (SAPE) 2 ¥ L CHMGESS 2 (1 ).
GeneChip 2 1 9 ¥ NI 1D T VA BLET
TVvABOHKIZRZS, FHE0D8BEBAFY
F—THHY T NERE, BohleT—F EIE
#1t (normalization) L, #EETHERIBENT (R AT
www.cran.r-project.org i E) B IR\, ¥
FNEDOBETFRE S0 7 4 —)(gene expres-
sion profile) 2K ¥ %, L7zH-> T RNA DE
(quality) HSFERICIERN I T 5, HE L REE
BERTHBEFIZYV TNLY 1 ALRT-PCRTE
BMEET 3 Z L WEEBTH B (validation), [BEE
L7 BETF OREE - 88 B T 2 i #i (annota-
tion) ¥, Web L ¢ 7 —% -~ R (NCBI
Entrez : www.ncbi.nlm.nih.gov/Entrez/index.
htm 2 E) @RI 5. § TS EITERERT
37— ¥ »% Gene Expression Omnibus (GEO :
www.ncbi.nlm.nih.gov/geo) K&EFEINTEBH ¥
vru—RTE&E5, KM Y >/ Bk (peripheral
blood mononuclear cells : PBMC) O#{=F7 v
A FEAT ORI, EEFRRV VI ER -
B - BRI - H 3 - B - BRI b Ak
EOEAZEPHIMEL (HNEE) OB 2RI 3
Z & T % (interindividual and intraindividual
variation) ¥, % 7z BGHE DT T I FEERMGERRE £
TET 3 EE (RNA degradation time) 23F5&
THY, B pH BBFKCLD,
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BEIL/~A 707 vAEROBTR & 2 OfERICHF S 2 BB

BB INVDBERT—F £y b OBEREMN
PhitH U S8ET 220, BFTY 7 b (GeneSpr-
ing . Silicon Genetics-Agilent 73 ¥) 2 AW T, F¥
gy 7 2 A & —f# ¥ (hierarchical
analysis) 28 2%, $hbby 7 NVZET 3
HeiEwRz L, EUREAY -2 BT 28E
FRVyrINEITNV—TIZH5EL, BKEK (den-
drogram) ¥ EREVRNVOZRITLT bV v 7 AT
FoR9 % (FAfiZe Uk © unsupervised method),
T NV BHO T % EEHE T
scriminator genes) &t U € ZRICICEET T 2
F B 41 R A7 (principal  component  analysis :
PCA) % B Z 9, & ol fALGRE TR WA
727 —# % training set & U TR L, 8
TF—=FEy NIBFLY T — S EERICLEM
L THRRTS B W] BE e 8 V- if (hyperplane) % [H &
T3V R—-bR7 ¥—=< ¥ (support vector
machine : SVM) i 2 B Z & 5 (Bbiidh v i :
supervised method),

clustering

2.DNAZA4 707 LML 3ZHN
WELAE D SRR FRRE DA (R 1)

1) MS B#EBDERENEEFRIREN

Whitney 597 ZMED cDNA® A 707 v A4
EAVCTMSEMHRESRRE L EXEEE
(normal-appearing white matter : NAWM) %
L, MSHEEREIEIBITE A >y —7 o vl
B HKF (interferon -regulatory factor : IRF) -2,
5-lipooxygenase ¥ 8l ' 5 % ¥4 L 7-. Chabas
SMNIMSIKMDNAZ A4 75V —DHEERN > —
7 v AKX 0 osteopontin (OPN) 3 &
2RD, 7 v bR OB SR (exper-
imental autoimmune encephalomyelitis : EAE)
ETFTNVOFHERACIEAAI LTV TX 2V EF
=4 2707 VvA T OPN LR ZERL 2.
OPN #EFXRE- Y XX EAE Fi2exf L T
itk 2= 39, Lock 591% GeneChip 2 W T
MS SMEREMRE & B IREEERE 2 R L,
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Hi#E D G-CSF LR L BED IgG Fc v 7% —,
IgEVvE 7% —, EXFZIVvETFI—FA4T71
EE2HE U7, 72 G-CSF #%5 T EAE &E1L
2B, 1 5/ 7 07 FcRy $HBETRIE~
7 ATk EAE B tBIGl a2 Z L 28;EL
729,

Mycko 5'QF ¢cDNA~ A4 7 a 7 v A4
(Clontech) % Fiv> T SPMS &M IEE w4 & 3k
THEIMER S, DARESIEER & LR R R L, ¥E
EMER RIS B 2 L EEEAR TR
(TNF-a %2 £)D L& 2# & U /2. Graumann
5 cDNA =27 1 7 v 4 (Clontech) 2 T
MS ® NAWM 2 B I} % iy iE 10 B8 & 8 5 F B
(HIF-la % ¥)® E& % R L 72, Lindberg
51213 GeneChip # Fi\» T SPMS BB iR & T
DAL 7T EETEE RH LT, Tajour-
i6®FMEDODCDNARAS Z7u7 v {4 2HNWT
SPMSEM - @M EEHHBERCB T % aB-
crystallin, SOD1 O ERZ2#FHEL 72, Thb—
BOYA 707 vk B MS BRI
FERIEC Y > B 7 {, RNA fiHE A2
e KL T WRIREME SR B,

2) MSarbto—IOXREMmMY /3 8Dkt
L3y

Ramanathan & '¥|% GeneFilter membrane
array (Research Genetics) Z W, MS -EE
A @ monocyte-depleted PBMC % th#& L, MS
2B % lymphocyte-specific protein tyrosine
kinase(LCK), IL-7R ORBE LHE 2H|E L.
LCK iZ Airla ™D cDNA~ 7 a7 v A4
(Clontech) f# 7 T, RRMS @ PBMCiZ 8 \» T
IVMP BRI L VIET T2 E8EFL L THRER
T3, Bomprezzi @35 E O cDNA < A
zu7v4E2EWT, RRMS LEEAD PBMC
THEEZERE2E 753 BETFR2RAELR.MST
3 T MRS B ER G TR IL-TR, ZAP 70,
TNFRSF7(CD2T) D LR B LUV A v A >~
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mRNA O 5 & &[4 &+ HSPA 1 A(HSP ?0) D
{ET 27>, Mayne 5% RRMS & E#EAD
EKABIS & CD 4+ T #iifg % negative selection T
438, cDNA membrane array (NIA) % B Cfi#
L, MS 281 % cytoplasmic FMR 1 interact-
ing protein 2(CYFIP 2) 0 EH-Z23RE L /-,

b b O BERFE  annotation D ¥ 1,259 &
=T 2EEHL 2 cDNA <4 7 a7 v (Hitachi
Life Science) # T, 72 HlD IFN-8 KBEE
B MS(65 RRMS, 7 SPMS) & 22 ZOEE A
DX & AutoMACS (Miltenyi Biotec) T4
Bt 7- CD 3* T ##, CD 3~ non-T Ml DBEETF
KB u 74— VEFER LU, WMERETT#E
173 &5 F, non-T #ifE 50 BEFORFAEE LR
Bz, B4 30 BEFTIE T 25 #EF(NR 4
A2, TCF8 t H & MAPK1, SMARCA 3,
HSPA1A, TRAIL, TOP1l, CCR 5,
BAG 1, DAXX, TSC 22, PARP {&F7 &), non-
T ke 27 &EFICAM 1, CDC42, RIPK 2,
SODD, TOP2A k& & BCL2, RPA1,
NFATC 3, HSPA 1L, RBBP 4, PRKDC{&E T 7%
E)WBT7 RV AFIHERFOHEREL T
7z. MS T7 K b — ¥ A {EHEEE T (proapoptotic
genes) & Il #l3& {& F (antiapoptotic genes) D &
B ER ET EHPiN/v7 X counterbalance) %
Fd, MS BT 57K b—v AEHEERE OFE
VAN R (i

Achiron 513 GeneChip % B \» T 26 ] ®
RRMS & 18 4D AT PBMC O#E B TFHHA
707 4 =Nk BT U7, MR T 1,109 &
BFORBERELPFYD, MS T T HifgrE L=
B FHOLEFL, TCF3, SLAM, ITGB 2,
CTSB) FH ¥ IL-18/TNF-a ¥ 7+ V{EE R
BETHEOET2RD. bbb OBERDICK
L TMS & B % orphan nuclear receptor
NR4A2DETEHRE L. L LIS DHSET
X MS 14 B3 ERIMER <K IFN-4, glatir-

amer acetate(GA), intravenous immunog-

54 (210)

lobulins(IVIg) 2% 54T, EEFRECEEL
7-ATREMEDYH B, Achiron 52013 FEROER *IE
BERE 13 01 & RIERE 13Hlcs UL, BT
B 7 58 FEE(TNFRSF 6, Fas %2 &) 2[FEL
72, £72 1380 RRMS & 5#D SLE # 18 £ D
BEANLHEL, BCRERBENT 07 4 -
(autoimmunity-specific signature) & U T 7 R
b — Y AGHERE FRORREE 2ImE L 122,
Maas 52213 20 1 ® RA, 24 @ SLE, 5%
IDDM, 58D MS, 9 #DA Y ITNVIZI T 7 F
vERERIROBEEAD PBMC 27 Lz, V7
F U REIRE L HOAERBOBG TR Y —
Y Eo S BB, RAESLEM, MS &
IDDM ik & b TEUL Tl o b HER
EHRBICIEL T7 R b — v AHIEEEFRHOR
HIET % 5 o 7-. Iglesias 521X GeneChip T
RRMS r#&#E A D PBMC % HEf#Etir L, MS ik
B} % E2F transcription factor pathway &=
FERZ2:®, E2F1#BEFRE~VATR
EAE ¥BEL 7% 2 L 2¥E L7,

3) MS 2& 1T 3 IFN-8 BERICHEDE

bhbn*ix cDNA = 7 17 v A4 (Clontech)
EHVWT, £ NIRRT A buy A PHEET
IFN i L W E# T 2 BEFE2#ERL, [FN-81
X % IRF-7 & pleiotrophin ® k&, IFN-y i &k
% IRF-1 ¥ ICAM-1 0 L& 2 #H& L7z, Wan-
dinger 5293 RRMS & # & A © PBMC % in
vitro TIFN-B W X DHIB L TcDNA <A 7 1
7 v 4 (Mini-Lymphochip) T##7 L, CC chemo-
kine receptor 5(CCR 5) & interferon-inducible
cytokine IP-10 (CXCL 10) D E#Z %F D7z, bt
bF 1,259 BIEFDNA~Y A 7 a7 v A
(Hitachi) 2w, 13 %10 RRMS TIFN-8 15
ERHBHBCEmL, KBMCD3* THE &
CD3 non-THIBE CHELEH L L EEFHE
(IFN-responsive genes : IRG) #HE L7z, T
Mg 8 B=F (ARF-7, ISG 15, IFI56, IFI6-

RFE L% vol. 14 no.2 2006

-143-



BEI/=A7a7 vAEROERE ZOERCEHF I EE

16, IFI160, IF130, ATF 3, TLR5) ® L& & IL-
3, monokine induced by IFN-y (MIG) D&,
non-T #ifg T 12 B=F (IRF-7, ISG 15, IFI 56,
[FI6-16, IFI 27, IFI17, TAPI1,
TNFAIP6, TSC22, SULT1C1, RPC39,
RAB11A)D L&, IL-3DET %2 F & 7.
1SG 15, IF1 56, IF1 6-16, IF1 27, TSC 22, SULT 1
C 1 13RMRBAIHER 3~6» Bici\» TR LA %
Tz, —TIEITENEREER R o 2, B
#1 Th 1 BEEEME F CCR5(T), IFN-¢(T),
TNF-a (non-T) O EEER 2 D72, ZOMA
X IFN-B¥HBEIX MS T4 L b WI#EZx Th2
VIMNEFELEBVELD WY E LR TS, L
0 9 BMEFARF-7, ISG 15, [FI56, IFI16-16,
IF160, IFI17, TAP 1, TNFAIP 6, MIG):7
o € — IS IFN stimulated  response  ele-
ment (ISRE) £ IRF element (IRF-E) ASfl#E & 1
TWABAIIRG TH Y, I ICERRIE U RS
RELHEELTwE EFEz6n35, IRF-7TiRY
A WARRERC IFN-a/p BEZIEIE S 2 IEDOH]
HRFTH 22, IF130 127 7 A1 MHC fysk
PRRROE, Z7:6 < F4—-NVEITERT,
IF130 BEEFXRIB~ 7V A TRIFEEREEET 2 &
7252, TAP1ix 7 2 A 1 MHC #REHIFRER
DR, 13726 _7F FExERF T, TAP 1#ER
FRE VAT CD S THKE NI 2 EEHE
EHLIEEF T 529, TNFAIP6 13X TNF-a, IL-
1L VFHES N SWERE CHAEERZ
2359, DlEo kS MS ¢ IFN-8 i antivir-
al and antiinflammatory mediators OFH 25
BE2Z BSOS, BREVWI LI
SLE TiisEOREE I b & 3 PBMC 2 81
% IRG OFHE LV ~ILHIFE Y,
Weinstock-Guttman %323 GeneFilter mem-
brane array T, IFN-g8 G8Ei%O 8 FHlD
RRMS T monocyte-depleted PBMC % &% B 89
WL TIRG #AELR, ZLlidbitbhd
BELZIRG®E A —nN—Fy 7 L Tw 3,
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Liang 531 Weinstock-Guttman & O 7 — %32
ZHEH U, IRG 1% early-onset (8 BFEILAPY),
intermediate-onset (24 F&f &), late-onset (48 R
MO 3B ESN B Z L2 RH Lk, Stir-
zebecher 5393 cDNA <% 4 7 @ 7 v 4 (Mini-
Lymphochip) % i v» T IFN-8 i8R 0 10 1
® RRMS T PBMC 0EERFHHR v 71—
BN U7z (ex vivo fEAT) . I6ERHT 6.0 A 2 S AR
12 A% % CcEH Gd&ER MRI 2#&#E L TiEE)
MERREEREH, 1B X DIRERD 60% L L3k
DUTERIZ VARV S —EEHER L, /Y VA
Ry F—EEUF D 5 FRO A 5 4172 W nonre-
sponder from initiation of therapy INR) &, B8
- EHHEESRET D PR AE
(neutralizing antibody : NAb) ® HH B 12 fE %)
HeHE U 72 nonresponder with development
of NAb(NAbNR)® 2 #ficaEE LTz, Fi-553=
PBMC % IFN-BRIB L T in vitro BT D B Z
Bole, VARYY —TihEE 2 EUEEE LT
BETFIE ex vivo 25 BfmF (IF1 17, OAS, Statl
E&H & IL-8, CD69, c-fos, TSC22{E T 7% &)
T, ZOI>BIL-8RHBETR VAR T —DHF
e 2 pAREMEARE & lz. —F in vitro IRG
X 8T BETFT, VARV —, JYVARYSY —
MTCHEERPTEO Lo, HoDEREKL
T, bhbh?®Z IFN-8 BEEZO non-T HfI
B1J % TGF-g-stimulated protein TSC 22 &
PHEL TV S, S OWMRITEAE DL,
HERE L7 PBMC 2B L TRHWTEY, £
BRECRETFREIEMLL S 2 5 METH 3.
1BV AR Y —TRBEEINCK 90 EHoO
GdEFREEZELTW3EY, IhEELHDE
EREELRTEAIHAANMS TREMNTH 3.
Hong 53 F ERFICE 6 BB FEEBE L7
cDNA=Z7u7v4 280wt REEMS &
IFN-8, GA 55 MS © PBMC %287 L, 8K
INEEETFEOMEEZHE S PIC Uz, BERENS
CwEEA THEO MEKEFEEICEERER
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MMP-9 i3 IFN-8 12 X & F,GA Tiz L& L7z,
van Boxel-Dezire 5393 IFN-8 {588 %23 7-

1 Sig Gene (pierre, No_vs_A, er-0.08)No.2 5.0
—I Sy

‘ =N 40

e '

3.0
2.5
2.0
1.5
1.2

1.0
09
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1
0.0

T EXpressien

o
- - A

MS-A B Group |

!

Colored bv : Exp(INc and A angYD414) (Defaul terpretation) |
Gene List * Sig Gene (pierrg/No_vs_A, er=0 05| No.22(58) i

Seleote Gene Tiee Sig Gene(piefre, No_vs_A, er=005)No. 2% Exp(No and A and YD414)
Selected Condition Tree : Sig GengdPierre, No_vs_A, er=0 05)No 22, p(No and A and YD414)
Branch colorparameter  Groy

No. 2, 3 No. 1, 10, 11 No. 5

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

1. BBEMNS S X5 —ik

RIBE MS(n=72) & &&= A Nc(n=22)D T#ifaD cDNA~ 4 7 o 7 VA (1,259
BET) BT CHREZR 2D 2 286 BETF 2 ISEEET (discriminator genes) &
T BPEER 2 7 2 5 —fEHT (hierarchical clustering analysis) ¢, MS BE£i1d Nc Bt &
DEEEHNA, B, C, DD 4 BEIcMER Nz, ABRITEBEGRTRE 97 4 —uhi b
Nec BHTRRIL , BERIBE CHIE 23519 3 58 BEF 2 HIE U7, ¥ 11 S Ao (2 44
DIEENE MS, 4 BlOIEESME MS, 2 Flo possible MS, 1 #lo>Wapie 55, 2 o)k
B M SEER B S MR 2 A s ¥ 3 &, JEGIYE MS o (RN
WCEE N, — RS BEE S S 4 (chronic inflammatory demyelinat-
ing polyneuropathy : CIDP) i& MS-A Bz 5048 41/

VAR T —E 19 7

T 5 &, Vv A

L ARV — % g
¥ C & TNF-related

26 1D RRMS @ PBMC iz 813 244 +h 4 >
BETFHRE L LR EEEN RT-PCR TRER
WCEEAT U 72, JREEIE 2 ERIOERE L - IVMP
[E1% - Extended Disability Status Scale (EDSS)
AAT R LEBELTI6HOL ARy & — ¢
WEID ) Y VARY T~z T B L, VAR
& — XTI IL-12 p 35 F L AL MR U tE
M%z2 L7, Wandinger 5713 IFN-5 &4 % 2
(772 RRMS T % 1 FE/RFH 2% < EDSS %
ATREAEDB S NI WERIZ L 2R 5 —, B
LIERIE /) Y VAR & — EEHE LT, 20 Bl

56 (212)

apoptosis -inducing ligand (TRAIL, TNFSF 10)
DIRERCRIEAN Ao b O L 2 R LY. TRAIL 13
IRGD15¢C, hhbHhn'®iz MS T HiFz 81 2
FHRE LWL 3, TRAIL EETXRIB<
T AR Ry = R BE R &L, o
7 =7 Pl R I B39,
SNFIEN g5 8 % 5 J 72 52 6 ® RRMS T
PBMC 2 B1J 3 70 BEF ORIV ~ L & RIS
IR RT-PCR CHEAT U 72, ME# 2 F/ 1
BEb 1496372 < EDSS 2 2 7 BAL D 72 WER %
VARV —, 2EEEFELIESE L 2

Baranzini
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BRI/ ~A 707 V4 BROBR E 2 ORBRICEIRFS h 2 B

x® 2. SVMEBI L3/ L—704E

Case No. 1 2 3 4 5 6 7 8 9 10 11
Age/Sex| 40F | 57F |30M[37M] 36F |4B8F [ 61F | 37F 22F [16M|18 M
. ) .. | Active|Stable |Stable|Stable|Possible | Active | Stable|Possible| Optic
Clinical Diagnosis | pevs | RRMS |RRMS |RRMS | MS | RAMS |RAMS|  Ms | Neuritis | /0P |C1PP
Clustering by 58 genes| A Nc Nc Ne A Nc Ne Nc Nec A A
: No. of
SNVM Gene Gene Selection Predictor Kernel Function SVM Classification
0. Set Method G
enes
1 58 All genes — PDP(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 — PDP(Order 3) -
8 286 All genes — Radial basis(Gaussian)
9 286  Fisher's Exact Test PDP(Order 1) ;
10 286 Fisher's Exact Test POP(Qrder 2)
11 286  Fisher's Exact Test PDP(Ordler 3)
12 286 Fisher's Exact Test Radial basis (Gaussian)
13 286 Golub Method POP(Order 1)
14 286 Golub Method POP(Ordar 2)
15 286 Golub Method POP(Order 3)
16 286 Golub Method Radinl basis (Gaussian) |
17 286  Fisher's Exact Tesl ___POP{Order 1)
18 286  Fisher's Exact Tas! POP(Order 2)
19 286 Fisher's Exact Tost . POP(Qrder 3)
20 286 Fisher's Exact Jost __Hadial basis (Gaussian)
21 286 Golub Method . POP(Order 1)
22 286 Golub Mothod (V’,l),i?(“(;}/r(mr 2)
23 286 Golub Mothod PP Ordor 3) .
24 286 Golub Mothod ~ Hadial biaes (Grugsian)
25 286 Fisher's Exact Tesl _ POP(Ordor 1)
26 286  Fisher's Exacl Test PDP (Ordor 2)
27 286  Fisher's Exact Test POP(Order 3)
28 286  Fisher's Exact Test Radial basis (Gaussian) E
29 286 Golub Method PDP(Qrder 1)
30 286 Golub Method PDP(Order 2)
31 286 Golub Method PDP(Order 3)
32 286 Golub Method Radial basis(Gaussian)
33 1258 All genes — PDP(Order 1)
34 1259 All genes — PDP(Order 2)
35 1259 All genes — PDP(Order 3)
36 1259 All genes — Radial basis(Gaussian)
37 1259  Fisher's Exact Test 50 PDP(Order 1)
38 1259  Fisher's Exact Test 50 PDP (Order 2)
39 1259  Fisher's Exact Test 50 PDP (Order 3)
40 1259  Fisher's Exact Test 50 Radial basis{Gaussian)
41 1259 Golub Method 50 PDP(Order 1)
42 1259 Golub Method 50 PDP(Order 2)
43 1259 Golub Method 50 PDP(Order 3)
44 1259 Golub Method 50 Radial basis{Gaussian)
45 1259  Fisher's Exact Test 30 PDP{Order 1)
46 1250  Fisher's Exact Test 30 PDP (Order 2)
47 1259  Fisher's Exact Test 30 PDP(Order 3)
48 1259  Fisher's Exact Test 30 Radial basis (Gaussian)
49 1259 Golub Method 30 PDP(Order 1)
50 1259 Golub Method 30 PDP(Order 2)
51 1259 Golub Method 30 PDP(Order 3)
52 1259 Golub Method 30 Radial basis{Gaussian)
53 1259  Fisher's Exact Test 10 PDP(Order 1)
54 1259  Fisher's Exact Test 10 PDP(Order 2)
55 1259  Fisher's Exact Test 10 PDP(Order 3)
56 1259  Fisher's Exact Test 10 Radial basis(Gaussian)
57 1258 Golub Method 10 PDP(Order 1)
58 1259 Golub Method 10 PDP(Order 2)
59 1259 Golub Method 10 PDP(Order 3)
60 1259 Golub Method 10 Radial basis{Gaussian)

B MS(n=72) L @EANc(n=22)D T #Ia0 cONA v« 2 07 L o (1259 BET) B CRBEE 4% 5 286 :BI=F & 18Rz (discriminator genes) £ 5 5

FeRaY 2 5 2 & —##i (hierarchical clustering analysis) T, MS B Nc B e HBINA B, C, DOARIIMESI Wi, ABRIEEFSETO74 -8 6 N2
CRLL, #MRETHELRIT S 58 BEF MM L1z, Gene Set : SYM EATICER S hiz@8EF £ v b, Gene Selection Method : predictor genes 2% L 1=
%, Kernel Function : Z'—7 « 25 RBIZEH & iz Kernel S niEH
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Ry —rEHEL, WEIX3EETF [caspase 2,
caspase 10, FLICE inhibitory protein (FLIP) ]
DEBELANVDERT Y E V7 T 86% X BT
gE L& LTz,

Bift, bhbh'®id 72 flo IFN-8 RIGHEIEE)
M MS (46 Bl ix ¥R R 2 /8 IFN-8 15 5 5
R E22D0BEANORBICDI TH M %=
1,259 {5 F cDNA <~ 4 7 u 7 v A (Hitachi) T
L7 7 — 2 wBL ¢, MM TRRERET
3 286 B {5 F % #5 & & {5 F (discriminator
genes) 2 U CHEBRY 7 5 A ¥ — @i 2 FafT L 72
[MS classification database (MSCD), Satoh et
al, Manuscript in preparation]. 286 &= 5
75 A(7 7 A 1~#5) i HEE I, MS BHiZEE
ANEELOGEER R, 347 Vv—7(A, B, C,
D)wHEs iz, ABRERTFHRERE 07 4 -
PR LEE ACELIL, BEIIEDEROEENE
DR, TEAA VBEFOE T 7 AE5 OFER
VARLVHRE L, CRHRERKMERREEZET 28%
#% <, DEERE S EDSS 2 2 7 BEETH -
7o, S o CHERECTHREAL MS AR
% 58 BT 2 L, BRI 2 ERIOFHE
# - IVMP H# - ABEH#Z( - EDSS 227 « MRI
T 2 iEFEGREY & BEREE D & BEFEH A
a7 REHTRE, VARVY—IZAFLBE
RERL W, VARYSY—TR/ YV ARY
S &L T, BERR®KG6rH OIRG
(ISG 15, IFI27, MCP-1, TNFRp 75) FH 1~
NVHE MRS LTz,

Z @ MSCD w## 11 ER (2 Bl DEENHE MS,
L BIDOIEIEENE MS, 2 #D possible MS, 1 #ID
BHRER, 2 PIOEE S MERE RS2 S
BR)EHESIED L, 286 BI5T, S8 EEBT%.E
EBETETIRBH SRS —BEiTick Y, FE
EEE MS ZeplEEERCIEI A (H ).
— 7718 M K fE M B BE M % F M &2 K (chronic
inflammatory demyelinating polyneuropathy :
CIDP)IZMS AR aE 3 . MSCD %

58 (214)

-147-

training set & L THafT L7z SVM 7T % ElAR
D7 N—THENTRE N (R2)., BRI
bbb O EIIREEETECYT 2 H
CoEErEsES ¥ % CIDP & ik di
Y5 HORERFEVES 5 MS TR THilg
B FREV NV TEUEL S D, CIDP i DNA
<A r7u 7 VA BT TIEMS EERTE R
WZ ERRBRT 5,

EbYIC

BT T VA ETIERRAT RS ER D & Tl
BN ERORBIZHOY —v, BEEERER
FHOFHE, BYRGESCEEROTFH, HER)
BOHER CRIECERIGAPHF I TY S,
bhbhiZDNA <A 7 a7 v AT MS 5
THREGTFRERE 0 74—V IZb ETELE
AHESh, SEEREENYE - WESMm - IFN-
BIBERGE L EBELNEERD S L eREL
72 (MS classification database : MSCD), 4%
MSCD 282 LTT7—7 A4 FEEBIZICHE T
THEREEDLFETDH 5,

B ARETEA LR, EECR - iR
> & — RS SRS LA B, iR T
sed, thygrisesd:, RBL#ifidkd, LEFREE,
BEIGASEE, HIBRISEGL, RRFIERE, BX
VM I O B IS WT - ek KB 3 205
BWOMEFHK L RN Th & h, FRITEEE
EFBRIEET RN & 2 - A 0REREGERTFT
VAT & B % SR LAE R T RIER L B T B T
2 H17-2 250208 X PR 1I7TEERER Y
Ea—wyH 4 Ly ABREHREZLDNATA 70
T VA & B % FMERELE O R W vk O i B
+ AR KH 21101) O#BI 2T /2.
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DNAY A 707 LAk AEEUBILEDSU&
AV =720 R=FIHERISETFEICET A7 r— AL
{Questionnaires on the expediency of DNA microarray analysis for diagnosis
v of multiple sclerosis and prediction of therapeutic response to interferon-beta.]

MR KN e
EREAER LM B

(Yusuke NANRI, M.D., Jun-ichi SATOH, M.D., Ph.D., Wakiro
SATO, M.D. & Takashi YAMAMURA, M.D,, Ph.D.: B3 ¥§
o WY vy - I SERT RIETT 75 46 (8187-8502 HITAR
NI/ FEET4-1-1) ; Department of Immunology, National
Institute of Neuroscience, NCNP, Kodaira, Tokyo 187-8502,

Japan)

20064 1 B 178

B %

Bk, $HMELE (multiple sclerosis : MS)
BUERSRAE & # 2 & M Bclinically isolated syndrome
(CIS)T, B4 > =720 ~R~% (inter-
feron-beta : IFNB) 165 % F#4 3 % & definite MS
~OBITEERTRERESATWETY, L
L, I TIIHEEFHEIMS (opticospinal MS ;
OSMS) A HERYZ DT, B2 IIMcDonald
PWERTIIRETH Y, FHRWEBHED
B FLETT. 7, IFNBYESLEF L
R CHERATER2WEASFEL, BEREE
FHEOBRYUVERZBFRTY. HES /67
OVz PETIZED & P &RETHELERS A
@Esh, BMEF7L1(DNARA 207 L4
7213Gene Chip& FHEN 5 ) & AV T 4 OHES
BT AETTRET (e F&REF#30,000) 0F
BEHRLaEY - RAENCEBRTEIL 2T
NET. TOX) HABRNRABIFICI YR
DEEFETIEFHL 2 h » LBEFOMSHRE
BB EEIIRABE S PICSR, EREEE
ORMAZEDFRTERIC 2 D20 ) 92, BiE
HEbi, RMEMTHE<A 207 VA #iFC
EOMSIZBITZ 7R b~ AHIHRETFEOR
HEFZHELTHETY,

MEBIE, WMEAREMES L7095 % % 3t
$12, DNATA 2 07 LA |2 X 5MSBHFEmE

W3t AEARRER S L UIFNBIAEIC BT A iRy
BT B0 T7 v — PRERITV, 319M8E
PHEEEEE L. HERLTO18EE (KM
23t Byes/nok I A Y FREA EEAE T, Q1]
MS & BEFOEFDRIEIZ % o I EF OB D
3. Q2] oBeoBiiE. [Q3IMSE MMmE
BEOEFHHBIS R > LEFOREND 5.
[Q4) 2 oBanBHE. [QSIMSHBEERIC
ERTAHEFNLZHRLTWS, [Q6)EFIZITE
HaEd. QTR0 7 LIETICE
AMSHEBIZRTIEICRRY S B, [Q8)FkBFMS
BE [QOIFNBHEEBEHEEEH. [QI0]WEE
HRIBRELTYAEEK. [QL1]IFNBEHES
CEWER 2 BTk & o EBA S B, [Q12]
ZDNE. [QI3IFNB% BUERIZIHRITEAT
5. [Qu4lHERY 2. [QISJIFNBA#H -
BB TRENE LSS TS, (QI6lEEN»L
IFNBIEHHBA OB E ZITRE L TV 560D
5. [Qu7leo®H. [Q]THEa~YA2717
U A B & S IFNBIAFENE - BIERTFRIEC
BEDH B,

FORE, 171 CHES L OEJIVEEL 2
D, TORERTIHERIBITEA T ELL, &
7z, 180G CRIMEEE L OEJILHEE Y,
4 R CERDS AT STV E LA, 102068 T
EANZHEAMEANTZRLTEY, 9EER
SjogrenfElEEE L DEFNCER LT E L7z IFNB

~-150-



84 © 320

5 BEHHRE,052 A 46 % ATABICTHRE L,

25% I RUG - FFaERE - ) oFIK - g
R CCHEPIELTE Y F L, IFNBiE
FHACHBOLEHPEARZOBHEICHL
Tit, BEDETTS  BIEAESEE - A
HSgER EEHWH N, 310 TEY - BWEET
BEBRBIHRLTVYE L. RELTER~
4 707 LA BT X AMSTHRI S 13254
Wik (80%), IFNBAEZMYE - BB FHNEM Tk
27563 (86%) MR L TV E Lz, 2ROHEE
LEDEMELALTD, BEEPHOEHEEE
OEHNHEEE2ESIDSHAFIEL, IFNBEFIC
W LEEHEEIMEL, KEHDOHZTDNA
w4787 LAk BMSE L CIFNBIGRY)
AR TFRERBICHEEEREHF--TwA T
EFHLMITEDF LA, 4%, RO THE
WIRABEIIMSDTA 207 LA YD

HRENT 64 $3F

TnIHEBWET.
% A
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B30kt

LREEFEDO L 70T L A4 BT

e W ow 2

% RYERE{LIAE (multiple sclerosis : MS) 3R 20 BT PREMRERRIEEHEKETH S, MS
OFWEIEREHE S TRV, FBERSEOBERT L BERTOBEMELHEIER I X D
ENTWV3, BRTHORD, £ v¥—7 0y —% (IFNB) M5 XN 2 H3EFH (nonre-
sponder) d%\y, MS IZERRESE « BT - MEERGH: - WEEWHT ROBRS? S, SRER
88 (clinicopathological heterogeneity) % 23 %, #Mf5ET 7 L 4 (DNA microarray/GeneChip) i3 58
FeBHRETFSEEINTYEFy 7 ThH 5, BIEFPLALICLS MS BERMMY >~ 3% -
PGSO MERAE BT RBRNTIE, MS RERESREOMHCEBN2RBET S, ThbLHEXR
OMEHETIRTFH L Hdo DBEFRHO, MSHREBRICE T 2 BELBREIIRAFHIN,
BREOH L0 FHER (molecular target) & 22 3 WBEEDSSRBE N T3, I RS ERET2
FHCENT 22 gk b, e AOEBER (genetic background) )G U 72 IR RIGHER
HIER 2SR FHT 5 2 L ABEIC R D00 H 3, BEEE S IBEETF T LVAL AT, MS
HEMIM T MEOBEFHRE S0 7 4 — VOB S 7 A ¥ —#EHT (hierarchical clustering analy-
Sic &Y 4F TN —TIHEE N, FRIIRBEENE - WEST - IFNB BRI & BE%
WEERDB LR BMLE, BEF7 LB, MSOF—5—2X 4 FER (personalized
medicine) B I r2 L Bbir 5,

£—7J—R:DNA A ZurVLA, BRBNY I 25—, SREEBLE, 7—7— 24 FBEE

L& i

2 ZEMETEAVAE (multiple sclerosis : MS) 12 X RERER
BEICREERBEEDSH L, Re REEERIER
ZRVELCETT 28R TH 5, MS TIHEEBHE
K EBERTOMAEEREERIC, ERAUEZR#L
EMEAL L - BERIGHE CD41YThl T M2, MAxEY
F2EBL CH- BRICEBEL, w7u77—Y%3
rua g7 eERLL T, REMBRT (INFa) 2 &

DEEE %2 FHE L, B8 (demyelination) BELI N5 (H
DSt R) %2 | A 12 BESRTE 4 (remyelination) %
R 2085, REFBE CTEBIET % & #EREGE (axonal
degeneration) % 3 L CAEHRREESE 25 T, 004F,
BRK - B TORBEEBERFARICEY, A ¥F—7T=x
7 v R —# (interferon-beta : IFNB) O MS BHINHIZN
BA% class | evidence “CIZEE & 12997, BfETII AR
A (acute relapse) CBIBEEA 7 u 4 FEHHAE
E#lIRAEL 5. (intravenous methylprednisolone pulse : IVMP)

2005 £ 11 B 21 HEZH

* Microarray analysis classifies multiple sclerosis subgroups.

D ENTR - iR v Y — R GBI ER (T187-8502  BRHER/NETH/NIIEEHT 4-1-1) Jun—ichi Satos ¢ Depart-
ment of Immunology, National Institute of Neuroscience, NCNF, 4-1-1 Ogawahigashi, Kodaira, Tokyo 187-8502, Japan.

) BRI AR 4 AR R S G ERARATE (T 204-8588 B SRS TEFHE 2-522-1) Jun—ichi SaToH ! Depart-
ment of Bioinformatics and Neuroinformatics, Meiji Pharmaceutical University, 2-522-1 Noshio, Kiyose, Tokyo 204-8588,

Japan.
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-152-



eSS 50 % 45 - 20064 8 B 583

21TV, BIEEMEY (remission) 2 IFNS O ik B EL
W - BRANRE 2T AL, BRI IEEEL
LTEREINTW S, Lo L IFNS B+ BEsiR2
A& I3 \EER] (nonresponder) S° BI/EF A IS 2w
B S S WB0S  FTinbht MS 3—REE TR
{, BRLWELETIRBCH 2 WHEIE,
BHE MS FEEREED &S BHREMA (relapsing-remit-
ting MS ; RRMS), ZX#&fTH! (secondary—progressive
MS : SPMS), —X#EfTH (primary-progressive MS :
PPMS), JBED b & A (conventional MS : CMS),
T BEE! (opticospinal MS : OSMS), IFNB BEK
IS D & RGE (responder MS : RMS), FiEL (nonre-
sponder MS : NRMS) I 3#H3I N3, T REZENIC
i T MR, fignE, 2V a7y Fays b7 R
F—3 X (apoptosis) TRz & b 4 Rz I 2,
B0 5 OMBEEET LR SR TW» B,

AE, MS DREEREL MY (heterogeneity) % AT
THFRELT BEBEF 7L A (DNA microarray/
GeneChip) AV ONT W3, ¥/ A7rP 7 b5E
Ttk b e R FEERIIGERI N, BETF7
VA ZRHWTELOMBICB Y 2B TREGT (e b2
IR FHY 30,0000 DFEBEFRE, SEN - FEN - R
FREICBENTHREIC 22 o 72, RNA L OV ORI % b
7 v A2 Y 7+ — A (transcriptome) f#iF, ¥ 878
VARV OHEBBNE 70 54 — b (proteome) FRHT &
AR, 2O &k) BREBHNFEEMEN (gobal expression
analysis) DFKIC L D, RO AETIFFH L
o TOBIBFHD MS RIS B 1 5 1&EDs, KR4
Hopic3ne?, S5 IEYRERET 0L %
PRSI L, BEEWEAZIGC 2826
PEERAZFHT S L3RRI R, BEY 2
A (pharmacogenomics) D FIZBRE 2R T, &
BTiEef 77141tk 3 MS DRERIE - BYK
JEHEDENTICET 2R RO REZ BT 3,

I. ¥4 OA7 L1 BiROBFFRE

BEFT7LARAIA FTIARFAu VR ED
g - ZRE R, BF - FDODNARAY TR L
#F F (oligonucleotide) SEEINT VB F v 7" TH
%5,cDNAZRARy ¥ —TCHE FIZAKXy b§ 3 DNA
24 27u7 VA (microarray) &, ## FCEHESEE
oligonucleotide 2 7 # P U V 7 53 7&K T 3
GeneChip (Affymetrix) i KBlE N3, X554 KI5 %
w4707 V4 (microarray), 74 vz sn
7 LA (macroarray) L5 %, BET 7L A1 BITIZ
KRBT 7L A - ¥4 Y714 (SNP, CGH %

E)e ¥4 v 771 A4 (ChIP-chip % &) i 0EI 1L 3
P, AR CRARBRN 7 LA CERER>TERT 3,
27, BETERHEL UV BEL 2 28EN O
fi - #H#%, 612 X IFNB 82 54 O il 5 mRNA
(total RNA "T% AJRE) % #hHi L#4IES % (X 1), DNA
24 7a7 L4 TiRBl & OEHEEE (Cy3 R, Cys &)
THE% L7 cDNA % 721X cRNA 2B L C, @—F v
TETHENUNA TV ILA - a i) Q6
1), GeneChip Tl in vitro transcription ¥ T cDNA %>
5 biotin #F#k cRNA % BB, fragment IZ8IWT L T/ A
TUFLE— a &IV, streptoavidin-phycoery-
thrin (SAPE) % %R0 L T HEEH T 3 1 &),
GeneChip i 14 ¥ 7V 1 P LA BHET, 7 LA [
DHEIZ2D, ELLDHEDAF ¥ —THNHT S
FAREE, B85z — & %IEHE (normalization)
L, #REHEREENT (R 8847 © www.cranr—project.org 7
E) 27w, ¥y 7 VEOBEBEFHREI 27 4 — N
(gene expression profile) # H#R§ 2, L 728> THIF
KD RNA OF (quality) 25ERICHEREICHET S, B
BEoRREZEREZ R THEEFICE L TIE real-time RT-
PCR 21T\, ERIVIZKEE (validation) 35 Z &
BEETHD, HELZEBEFORELCEEICET 3
54 (annotation) IZBIL Cix, Web ETF—F R—2
(NCBI @ Entrez %2 &) 25§ % (£ 1), T Ttk
LBEFHRBET — % 23 MIAME (minimum information
about a microarray experiment) S IcHE v, Ak F—%
~— 2 Gene Expression Omnibus (GEO) iZE8kI N T
BhH, BHIKF 7 yo—FHES, RAIMY > 3R
(peripheral blood mononuclear cells : PBMC) @ f##7 @
MERELTIE, BEFREL U ER -4 -
B - B - AR - IR - BN P L AR
7 (BNEE) OBEERT5Z L Th5 (interindi-
vidual and intraindividual variation)*®, RE#kD BT <
1%, FEEERMERAE £ CIcE T 2 e[ (RNA degradation
time) ASERETH %23, MO pH »5EILh B,
YU TINVBEROEEET—F &y P OBERFEE
THET 5729, 84TV 7 + (GeneSpring : Silicon Genet-
ics-Agilent %2 ) 2T, BEEWNY 5 2 ¥ — @i
(hierarchical clustering analysis) 1795 %, Thbb¥
VIIMCBT 2ERIER A L (B L ¥ unsuper-
vised method & MER), M UEEFHREFHZZIT TV
5LEZONZELREANRY —VEEFPY YNV
B, VIR —(TN—T 753 REHED)ICTEL,
FFE - BRE (dendrogram) 8 & UHEL )L
RiLe by 7 RERACTERT Y, FEENY S
A & — & B 12 X k-means (KM) clustering % self-
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Statistical analysis and identification of significant genes

g

Real-time RT-PCR analysis

Fluorescence

intensity
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>

Hierarchical clustering analysis

A

B

K1 w4707 VA BioBE

2 TS OMM (A, B) 25 mRNA 2HHIEL, Flz o#Yefsk (Cy3, Cyb) TJ L L7z cDNA probe %
FERR LT, %3 cDNA (F7-i2 oligonucleotide) 25X R v b ENF X F 4 ¥ X (DNA microarray) £ T
BAEBNL TV A -2 a v 2T (26K, AxryF—CEE7FVvEREL, F—¥F2ERMLL
THREHENBER T, v 7 NVEOBETFHE 71 7 4 — )L (gene expression profile) % B $ 2, A,

B OBMEFRBEAY—VBEML T 354, HEL T ABAFry ¥ —71 v b (Cy3vs Cyd
scatter plot) CEM LI T 5, v 4 707 LA BN CHBLREZEL BT 5 LHEIN/OBIETFICHE
LCH, real-time RT-PCR ¥5C mRNA 2 B LIREET 2 UENRH 5, ¥V TVEBH RO IEEN

TSRY—
I RTET S,

organization map (SOM) ¥E»H %, /I FRAI—%
0 3 18R E T (discriminator genes) 2 #iH L,
ZOBEREZEML CZRTICERE T 5 ERTHEN
(principal component analysis : PCA) 27920, ¥ 51z
BERETFOMBICHAVWF—4% % training set & L
THERPEE TSI LD (EEbH Y supervised
method £ .8), FHOT—F Ly MBIFE7 7R
& — %503 5B H (hyperplane) # FAE T 3 5T
B KR—FXRT ¥ — < > v (support vector
machine : SVM) 724795,
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(hierarchical clustering) ¥ % T\>, HRIFHERAY — Vv ERTREFRY VY IAVEZIN—T - 7

. DNARAIO7 LAICE R ESHEBE
FIETRREDRT (£ 2)

1. MS BB 0BETFRITET

Whitney 5 &% T ¢cDNA microarray % V>, MS
SHHAEMERR & IEE K B E (normal-appearing
white matter : NAWM) % H# L, BiFICEJ 3 inter-
feron-regulatory factor IRF-2 & 5-lipooxygenase O ¥
B ERZHE L 7%, Chabas 513 cDNA 74 77
)Ry -7 L ABITICE D, MSIMICEIT 3





