X TF CD3 non-T MR EZTKE A4 X
D total RNA ZHiH - BB L, EIAHBR Cy5
TINI L, ¥ E 3 40 CD3 T
AR mE L CD3 non-T MR LD
FlERIC RNA Z#itH - BBEL T, B0AR
Cy3 T ~X)lL L T universal reference & LT
F /=, 1,263 cDNA microarray (Hitachi Life
Science) % [d& D Cy3, Cy5 I NJL ¢cDNA T
WEWINT TN AL - aBiTH, &
4 -+ )l % ScanArray 5000 scanner (GSI
Lumonics) TR L. 54 — % QuantArray
software (GSI Lumonics) TEEBIIZEENTL
7z. Gene expression level (GEL) = the signal
intensity of the MS sample/the signal intensity
of iuniversal reference & Gene regulation index
(GRI) = GEL at 3 mo or at 6 mo/GEL at Pre %
B L. Cyber-T (regularilized t) test THE
REBHERLZBETHZRELZ.
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TNFAIP6, TSC22, SULTIC1, RPC39,
RABI1IA), | L3) &R L7 (E 1, Do
1ISG15, IFI%6, IFl6-16, IFI?7, TSC22,

SULTIC1 {X 3-6 » A #Eiis LR 23287,
Th2 cytokine TH 3 1L-4, IL-10 i3 T ML T
BT M %= L. Thl-related chemokine
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ITEN factor-element
5'G[AJAAAG/CT/CGAAAG/CT/C3';, IRF-E)
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B F(IFI30, IFI27, TSC22, ATF3, SLC7A1)
TILISRE, IRF-ER[FE ENTWRWATIFN
BEEMREEINTNWS, ThsDBIET
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EEDRABICEEGE LTS3 EEDN
5, EINICKA2RAEFENREINT
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L THZERNICRBAES LR EZET)L
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4, IL-10 JBIZFid. BEBARIC T My
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GNAI3 OREHIHEAHS ML/, FE
RERZRDOILEBRTHO DB IFN-
regulatory factor 7 (IRFNIX 7 -1 )L X @
AEiZ BT % type I IFN B4 positive feedback
loop @ key transcriptional factor T®H %o
IFNy-inducible protein 30 (IFI30){X class 11
MHC #REHFEIRERIZE 59 5 lysosomal
thiol reductase T .
transporter (TAP1) class | MHC #)3RPEHIR
{2RIZBE59 % peptide transporter TH 5.
[FN-induced protein 17 (IFI17)i3 AR
Wl 29 5MEMRE T, TNFa-induced
protein 6 (TNFAIP6) 2
cytokine THILEEE &N 5 AL, serine protease
ZH#I U anti-inflammatory mediator & LT
#B<, RBEBETZ2RDBETEDODS
monokine induced by IFNy (MIG)iZ CXC
family chemokine T memory T #fZIZxfL
chemoattractant {&#4 & 29 %, 1L-3 I GFAP
promoter-IL-3 transgenic mice {2 B W T
multifocal )
mediator & L C{#< . Solute carrier family 7
member 1 (SLC7A1){d L-arginine transporter
THO, v bOH#RT NO EEZRGE
T3, DF O RIERRICH B TRIL-3,
MIG, SLCTANDHEBK T 28D 7z Did.
IFNB D H1 4 £ (antiinflammatory)/E F 128
a9 %,

ATP-binding cassette

proinflammatory

inflammatory demyelination
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1. IFN-responsive genes in IFNp-treated MS patients

IFN-

N Genebank Up-regulation cel respansve Predomunance of

o Genes accession or down- fracton  promoter type of IFN for  Putative function

number Teguiation clements 1nducuon

1 IRFT (IFN regulatory factor TA) V53830 up T & non-T (+) type ] transcnption factor
2 ISG1E (IFN-Induced 15k Da protein) MI13755 up T & non-T (+) typel>type ]l secretory protein homelogous to ubigutn
3 IFIS6 (IFN-induced 56-kDu protein) X03557 up T&nonT () typel type Il uanknown
4 IFI6-16 {IFNa-Inducible cDNA 6-16) X02492 up T & oon-T (+) typel unknowrn
5 IFI60 (IFN-induced protein 60) AF083470 up T (+) type | unknown
& 1FI30 (IFNyindadble profein 30) 103509 up T ND type 1 < type 11 l{iggﬁ‘ﬁ‘;‘:ﬂfﬂ;ﬁ:& olved in class II MHC-
7 IFI27 (IFNa-inducible protein 27) X67325 up non-T ND type 1 unknown
B IFN17 (l.FN-Imlucu! protein 17} Joal64 up non-T (+) typel>typell  cell growth-inlubiory protein
9  TAPL(ATP-binding cassette ransporter) X57522 up nont (4 type 1. type 11 g:g‘;g; ;‘:ﬂ‘:ﬁ;’“"'“" 1n class [ MHC-resmeted
10 TNFAIPS (TNFa-induced protein 6) M31165 up non-T (+) ND ant-inflammatory protewn homologoeus to CDd4
1] TS8C2i (TGFp-stimulated protein) V35048 up non-T ND type I transcnption factor
12 ATF3 (activating transaripton factor 3) Li9g7i up T NI type I transcniphion factor ]
13 TLRS (toll-Uke receptor 8} U8B88! up T ND ND receptor for bactenal flagedim
14 SULTICI (sulfotransfi famlly 1C ber 1) Ua6036 up non-T ND ND sulfotransferase
15 RPC3Y (39-kDa RNA polymerase Ill-specific subunit) U93869 up non-T NI ND RNA polymerase [1I subumi
16 RABI11A (ras family member Rablla) AF000231 up non-T NI ND small GTP-binding protem
17 MIG (monokine induced by IFNy) X72755 down T (+} ype Il CXC famly chemokine
18 SLCTA1 (solute carrier family 7 member 1) NM_003045 down T ND type Il cahomc amno acid transporter
19 1L-3 (interleukin-3) MI7115 down T & aon-T ND ND mulu-celoay sumulating factor
20 AKAP4 (protein kinase A-anchor protein 4) NM_003886 down T ND ND testis-specific protein tnvolved i sperm motlity
21 GNAL3 (g 1 jeatide-binding protein al3) L22075 down T ND ND G-protein a subumt involved 1 cell movement and

BNRIORENESIS

The manuscript is submitted for publication (Koike et al) ND: No descnption.
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RAHHRPHARME (FEREDRFAER)
TR G E

HZ& A BREBW{LEE T BV 3 B2 adrenergic receptor {5 F £ BRI

FHBARE K BE

ALH#EIE R F K B R A AR 2 BN B0 e R S S

MAEER RE1IFEUEEEL TH2RENICEBHEEIEENEREECERE I FB LY
fEHE AT ERE 103 LB W T, P2 adrenergic receptor BET D ER (nuclotide 46 L TX 79) % MS
BE-BEMRETREL, £, MS OBKRERNOEERLEE2RMLZ. FOBE, P2
adrenergic receptor B FEZROSMIIDNTIE, MS BE- M HEEICE DR, MS AFEIC
BWT, HEFE, #iB (relapsing-remitting type, secondary progressive type) &B2 adrenergic

receptor BT Z5 & OB BEEIZ Ao 7=,

ABRBR

MS i3, BEOBEEREBRMER & O
HIERIZ X THEKLES, ZRTEBTH
HEEBZENTWS. BlE, BHERFEBDOHK
SHBETRECEDOT TO0—F LLTH
WesNTWBDIE, £&LTHRARRY
(affected sib-pair) V&% A W /- H#EHE T
(linkage analysis) &, BHIEET (candidate
gene) % X7E L 7= association analysis TH 3.
HiEOH KL, RHNOBLEFEBRATES
RIPENTHSA, RERENHLS, 2RO
EARREOBANLETHSIENENT
HD, MSIZBTBEY /LAAZYV—Z2TD
RT3, HLA SEEEOEEZERL O
THRRERRESFTTNDLFENHL. —
1, BREOHETRE, BMOBGRFHSHEHE
BETZEREL, TOERIKRBEOMES
BT H5HOT, BEHRENEL, FnFE
ODRZUBETFORETEZZENTES.
NETRAET, W<OHMDBETFERIZDN
TOREFT % case-control study I THW, FO
R 2 RSl TE 2. BETHRIZIONT
i, AEEICL2B0BEZ 5N, HEAR
BUIFBZRIIOVWTORMANEESRELBD
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hs.

P2 adrenergic receptor &, EHBHE®
astrocyte KBWTHERL TWa0IZHL,
MS BEDBHED astrocyte ICBWTRHRL T
W EARIEHE SNz, P2 adrenergic
receptor B EF Id chromosome 5q31-32 EiZ
HYD, W<OMOZRBHIGENTWS, FO
5%, SEWEE U7, nucleotide4s (7 3/
B& 16 ; Arg—Gly) RO 719 (72 /8 27
Gln—Glu) FZEEHEENE L, B2 HEE T
9 % down regulation &ZPRENH D I EM
HoMNZEINTWSE. ZTheDlihs, &
[, P2 adrenergic receptor LT DERE
MS BE-REMRBETREL, /&, MS
OEFIERNOEERELZRE L.

BN & - Hik

MFRIRE L FUAEEBL TWa ERRHKIC
PWHEDAENZREBCERE 995 (GF
il Table 1 Z) BLUREXNEBE 103 1T
H%. DNA OEEIC Y- T, HBEilcTH
BixA 74— LRty MET o,
VA S TERBERONEFORT 7. 14,
AT L TIT, deiE R FES RO
HeERNRRRORBERESICURREEE



TV¥y5. nuclotide 46 DB TFEZRIZDINT,
HERD DVWRERBMOE AT T4
FoFRATZAT—2MA, PCRIZTH
&L, BFAER homozygote, heterozygote, %
RE homozygote ##&7/=. — 74, nucleotide 79
IZ DWW T PCR-RFLP 12 T L 77,

C.HFARR

B2 adrenergic receptor Bz T £ B D77 =
DWTR, MS BE-BEMBEICE> R,
7z (Table 2) . MS BEFIZBWT, &

(relapsing-remitting type, secondary progre-
ssive type) & P2 adrenergic receptor {5 & &I
& ORIZBEEL /27 o 7z (data not shown) .
ik, REFHEOREBRI LN, &HiC
FREEEER DN >/ (Table 3) .

D.E&
S ER 4 A Eaf U7z, P2 adrenergic receptor
BEFEEIZDWTIE,  susceptibility gene &

L TOREENS, BRIRERN DEE D REM
FEWwWEEZ SN, ULALANS, B2
adrenergic receptor MEFHEIC DWW TIZER
ARHMDOERNEL, NEEDEXSN, 4%
DELRHGRHIVLEERBDNS.

Ef& &

MS DFIELBRKEIRIZA2 adrenergic receptor
HETFEZEMERLTWSEEERENWES
Abhs.

F. 08 FF 16 B 15 4}
2L

GIARFEx

1A XHER

1) Kikuchj S, Shinpo K, Niino M, Tsuji S,
Iwabuchi K, Onoe K, Tashiro K.
Prostaglandin E1 protects cultured spinal
neurons against the effects of nitric oxide

toxicity. Neuropharmacology. 2002; 42:

o0

2)

3)

4)

5)

6)

7

714-723.

Niino M, Kikuchi S, Fukazawa T, Yabe I,
Tashiro K. No association of vitamin D-
binding protein gene polymorphisms in
with MS. J
Neurcimmunol. 2002; 127: 177-179.
Kikuchi 8, Fukazawa T, Niino M, Yabe 1,
Miyagishi R, Hamada T, Tashiro K.
Estrogen receptor gene polymorphism and

Japanese  patients

multiple sclerosis in Japanese patients:
interaction with HLA-DRB1* 1501 and
disease modulation.
2002; 128: 77-81.

Niino M, Kikuchi S, Fukazawa T, Tashiro K,

Genetic susceptibility to multiple sclerosis:

J Neuroimmunol.

implications of genetic research on MS
Review of
Neurotherapeutics 2002; 2: 329-338.
Niino M, Kikuchi §, Fukazawa T, Miyagishi
R, Yabe I, Tashiro K. An examination of
the Apo-1/Fas Mva |
polymorphism in Japanese patients with
multiple sclerosis. BMC Neurol. 2002; 2:
8.

Kikuchi S, Niino M, Shinpo K, Terae S,
Tashiro K. Intracranial hemorrhage in

Intern Med.

therapy. Expert

promoter

neuro-Behget's syndrome.
2002; 41: 692-695.

Kikuchi §, Niino M, Fukazawa T, Yabe I,
Tashiro K. An of the

association

assessment
IL-2
polymorphisms and Japanese patients with
multiple sclerosis. J Neurol Sci. 2002; 205:
47-50.

Niino M, Kikuchi S, Miyagishi R, Fukazawa

between gene



9)

10)

1)

12)

13)

14)

15)

T, Yabe I, Tashiro K. An examination of
the association between (2 adrenergic
receptor polymorphisms and multiple
sclerosis. Mult Scler 2002; 8: 475-478,
Kikuchj S, Shinpo K, Niinc M, Tashiro K,
Subacute syphilitic meningomyelitis with
characteristic spinal MRI findings. J Neurol.
2003; 250: 106-107.

Kikuchi S, Fukazawa T, Niino M, Yabe I,
Miyagishi R, Hamada T, Hashimoto §,
Tashiro K. HLA-related subpopulations of
MS in
oligoclonal IgG bands.

Japanese with and without
Neurology (in
press}.

Nimmo M, Kikuchi S, Fukazawa T, Yabe I,
Tashiro K. Genetic polymorphisms of
osteopontin in association with multiple
sclerosis in  Japanese  patients. J
Neuroimmunol. (in press)

Fukazawa T, Kikuchi 8, Niino M, Yabe 1,
Hamada T, Tashiro K. Multiphasic
demyelinating  disorder  with  acute
transverse myelitis in Japanese. J Neurol (in
press)

Houzen H, Niino M, Kikuchi S, Fukazawa
T, Nogoshi S, Matsumoto H, Tashiro K.
The prcvaleﬁce and clinical characteristics
of MS in northern Japan. J Neurol Sci (in
press)

R, REET, HYER, SRk
B, HAHE. FEBIUREENAIE
6B EREGTOME. Wik
2002; 10: 21-22.

HUKIE—, ZUhakas, RERET, $PE

B, MAHE. SREELECBTS

0

16)

17)

18)

19)

19}

20)

21)

20)

TNF-B&{GF BRI D W T DM,
fIEFE 2002; 10: 48-49,
EiRME], $EFER, JERE1T, FM
&, EBE, BEAEHE tmEtEto
MS {28515 DRB1*1501, DPB1*0301,
DPB1*0501 OB, #EEIKEFE 2002;
10: 50-51.

FEFIERA, Aifnth, Fuhahas, B,
AR, WHME, AR, B
HEE. ~)FF ) — LIRSS
BF&H r (PPAR- v YRR ) /2 R,
troglitazone 17 &% ERHI B . B
HHAEAEYNFI. Mk 2002; 10;
110-111,

Fih G, BE &, By EH,
BFE &R, B ERK BR B %
FRIVEEFHMNEN S BRI
WLERERBRE T OB, BRRE
% 2002; 10: 185-190.

RERT, HF B @wREH o2
Wno BUEDOEBET —MS (£HE
FE{LAE) —. Modern Physician 2002; 22;
573-578.

EELT. ZRETEICSYT S AHE#
i%. Modern Physician 2002; 22: 931.
EEERT. ZRMECEERTICRITS
IFN 3 1-b DEA — BE~DHRH DR,
Modern Physician 2002; 22: 1160.
EERT. FHBHERE SEE -5
FIEREENBES (ZREBE, &
MR ERER) . FHEE Yy —F
Jb (in press)

EEET SRMEEEORBRSEE
=F. BAEERE (in press)

R



2FRRER

a. EEFES

1) Fukaura H, Fukazawa T, Kikuchi 8§, Tashiro
K. Interleukin-18 (IL-18) in CSF of
patients with MS and ADEM. FOCIS
meeting. San Francisco, 2002,

2)  Koike F,Kondo T, Fukazawa T, Yamamura
T. Immunomodulatory  effects of
Interferon B-1b in multiple sclerosis:
cDNA microarray analysis of peripheral
blood T and non-T cells. Second Annual
Meeting of the Federation of Clinical
Immunology Societies. San Francisco,
2002.

3)  Niino M, Kikuchj S, Fukazawa T, Tashiro K.
Gene polymorphisms in Japanese patients
with multiple sclerosis. 127" Annual
Meeting American Neurological
Association, New York, 2002.

b.ERNFE

1) BukfE—, HHFEE, RIEBET, HHE
B, HAHE. ZRMEELECBTS
TNF-REBEEFEZRIC DV T DMK % 14
6 QAR gEEs, HI, 2002

2) ERER, WEFEY, REET FHH
& BREK, BAAHE OEEEED
MS {2817 % DRB1*1501, DPB1*0301,
DPB1*0501 OF&E. & 14 E B A Mg
REFER, EHR, 2002.

3) ¥EFIEER, SEdifnt, FHERE, MFEZ,
SENERM, FEERE, NERLF0AL, @B
g, A F T — L BRERIRE R
B v (PPAR- v YR EM U F R,
troglitazone 12 X2 EERAVE TR & ik

52

4)

5)

7)

8)

FREAR(EAE)NAL. 88 14 B B X MR RE
#=, Wi, 2002.

FHREE, REET, HMHEE AR
. 2REELEBFBICB LM, 8
WO 1L-18 OREat. 55 43 EARMERE
FH=, LR, 2002,

FEFIERR, SSifnth, FHLERE, P2,
WA, FEARE, /NEFLMAL me
i, ~JLAF ) — LRSS D
BEyHEANVH R, boduyy
WX DR E T REIERE B RS

5 43 AR FSES, FLIR, 2002.
EERT, NEE, BHKRT, FHEY,
i, HihakEs, B, FF MS
21 DRIS iZHHBE L OCB GO # &
DR4 {ZFEEE L OCB [&fED 2 BEMiH 5.

55 43 W ARBREEHBS, LI, 2002
RHERE, H WA, ERE0DH, FHi
AR, EAARFBE, FEHE, B
N—F 2V XLEE2LEHY EY
PURIERBEAPS)D 1 §]. 520 B HAM
BIERES, &R, 2002.

EERET, NEE RHERT, EMEEH,
EHR, FMIGE, B, LR
{LIEIZ 3T 3 interferon beta 1b {# FH DR
R EEOME L B33 FNS OB
5520 B HSMREERER, $IR, 2002,

c.iBiFHEE

1)

2)

oS, EE BT, Y B,
BE KR, BN B BEBIUSR
BFERIE DS A ZREEEICD
UAHREEETOME. £ 14 mAAM
RS ES, R, 2002.
EEET  FMBRMEEO KRB



BETFIIDODWT—HEHE 22t E
MR EFEREHES. LI, 2002

3) BERT AXICBITIEREEIED
ZRRMEETDRIE—_MS ORFREFD
overview. 55 43 Bl H X HREFEEHBS #L
1R, 2002.

4) Fukazawa T. Multiple sclerosis in Japanese.
EIEMS T7—2av/ {lif, 2002.

H.HIRS A B HE D BRI

1. FEFEUE

7L

2. HEANRGR

A

3. FOfh

A9

Table 1 Clinical profiles of MS patients
Total {(n=99)

Female ;: Male 296:1
Age? 359+£109
Age at onset * 26.3+9.1
Mean duration * 97+ 8.6
Course

R-R course 64 (64.6%)

S-P course 35 (35.4%)
EDSS * 3226

R-R; relapsing remitting

S-P; secondary progressive

EDSS; Expanded Disability Status Scale of
Kurtzke

2 mean (years) + SD, ° mean EDSS + SD
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Table 2 $2AR gene polymorphisms: case-control
analysis of genotype and alleles

MS patients  Controls
Total
N=99 (%) N=103 (%)
Codon 16
Genotype frequency
Arg fArg 22 (222%) 26 (25.2%)
Arg /Gly 48 (48.5%) 49 (47.6%)
Gly /Gly  29(293%) 28 (27.2%)
Allele frequency
Arg 92 (46.5%) 101 (49.0%)
Gly 106 (53.5%) 105 (51.0%)
Codon 27
Genotype frequency
Gln/GIn 83 (83.8%) 81 (78.6%)
Gin/Glu 14 (14.1%) 22 (21.4%)
Glu/Glu 2 (2.0%) 0(0.0%)
Allele frequency
Gln 180 (90.9%) 184 (89.3%)
Glu 18 (9.1%) 22 (10.7%)

No significant difference in the distributions of
B2AR polymorphisms was observed between the
MS patients overall and the controls (p > 0.05)

Table 3 Age at disease onset in f2AR gene
polymorphisms

Genotype No. Age at onset
(mean age + S.D.}
Codon 16
Arg lArg 22 27375
Arg /Gly 48 246 8.4
Gly/Gly 29 284110
Codon 27
Gln/Gln 83 27.2+9.1
Gin/Glu 14 21.6 8.7
Glu /Glu 2 225450

Statistical analysis was tested by ANOVA. No
significant difference was detected between
genotype and age at onset in each codon (p >
0.05)



BAFBHEMERBE S (RERBARITIEFHE)
SAMRREE

7 X BAWHEEAIC X 2EZRN A CAFERTHEOHHEG
AvF—T201y BDHHORH
SHEBRE BLUFE JERERFERSPERNRBFE

MREE

VAT I /BETHD NI TR T7 7 o DOBEBER TH S indoleamine 2, 3-
dioxygenase (IDO)iX, MV 7 77 20T 52 & CABMREFERICEE
REEEF ST D, EFEOFIZIVT ID0 KB EARR active
challenge |2 X 5 EBRH B CRE I A (experimental autoimmune
encephalomyelitis: EAE) {2t LIIKIIREZFOZ e 2 @BE L=, XFEEDOHRE
THE IDO REHPAER D in vive IZRIT BIERIZ DV TRESE L IR %D EAE TV
ERIR L THHEZITo 7, E-MiatEaEd EAE LERRICEEELEZ LN TWS
1 BUEERR R (IDDM) EF v~ 7 2 (NOD) 2B\ T+ 7 A ID0 BiEFERREARS #
—IHE AR T ATBEFEAL, BEICBHTIEEZEE L, FOME
IDO REFAFADORRIMBIDRIIMERFZ L BB D LT, +PI T 771K
BFAEZFA LI~ ER AR DHE T universal TI372 < EAE TIXEALIZOHE
F L HER TR E THIRA L @ priming OB R TEIRNIBD B 5 ATaEfED 78
<. LR EFENMEDIRR~DIGBIIRELRD AN =X LOBARLETH
5,

A HFRBH RIZEUREE L F R - B At
FUZ 77 AREBRERICTH D ID0 LT T A ¢ R T OHEBYE LT,
inhibjtor 23 RERE) B R IERTIE

RIZX LTI REZRTHE S %, B WFEFE

FEEEE D active challenge FI3EER MBP-TCR F T v AV z=v =R
FHENRRL S MBP-TCR TG (S =V v EAE @ HARFIEERMN 5-30% TH B M
NR—Lyr7usf ~THEY 7 PTX(H AXEER) #EEMICRET
F—hrIF AV 2=y ) wUAERN B2 LT 2BMEUNIZ 100%D~T R
BLEVATATHEEFL, X6ZIEM IR ES &R ITZENTES,
BRI T ~ 23— 1 BIHIRA A3 PTX DA THRERZRIT S E~ 0 Rz
EAE L AHRIREBICEECHA LB LD BAE #5l& 242 & kv BRMEEL
NTWAHND D RAEFA L 1B EOoTTLe LTHEHBBICHETESR
RIAEF VIZBWTHLERIMFEZIRE2 B THB, £ CTdouble blind FiZ
Boortlrshik, vURIDNEBEF METI/BTHANIT 7700
IR ATIFEIRA S F—2FF LT (LB TH D indoleamine 2, 3-
BzrEACLYITW, Moy dioxygenase (IDO){XIH[HZEH|% MBP-
YRBHEEAICLAZREERFEDAI= TR P U AV 2= IO RAOET
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WZHEDIAATEREE TSR ar ba—
NVEBEE IV, £ D% 3 BERBIERNIC
PTX100 ng %S LIRKOE(L LR
L7z, # D% EAE ORIEHE, BEEX
W DWTHRET L7,

NOD = 7 Z\Z ;2 B 1DDM &5 /v CiikE
RIFOFI[E TIZHK 8-12 MELET
Hy, RRE, FEOLECTHEIZHE
RIFOF\ERHETHZENTE B,
L L 100 REFEFRIERERTH
D, FOHRITKH L 0 AEIERTH B,
ZOS IDMET AEFIR LI ESR
F TR S 100 AR A o i R
EirigEFTas Lt nRETHY, =7
A ID0 BIEFEHPAALTZREEA~T F
— & {FR L in vivo TOEREZIT-
7=o T2 bE—LE LTI vector £
DHLOEER L,

7o A H#0 pCl mammalian
expression ventor ZHEH L7= (X
1], = 100 I 1555bp T 1 ~
27 —@ Multiple cloning site @
Xhol, NOTI site ZFJPLT=w x
ID0 BEFEMBIAALE, 77721y K
DNA DFREIIRAFEHE &R % Qiagen fE
DXy hEFAHLEZ, = FrFFY
LR BEEEEY B HRILL
Qiagen f1: endofree plasmid ¥ v k
AL,

T Z T EAE =5 /Tt BBB(blood
brain barrier) DIFFEIZ L D EMNRE
ThHOHMFR T o —& — 27
WY — DB TIIRIIC ERRIZ
DNA B ES 20N E 2 -7~
% IDDM 7N DA CTEBRE T -7,
naked plasmid DNA U 7 F . D ENME

BTOFAMEIRESNTEY (ref2),

4B O~ T R ZFEEEE T TR
N1 FTA IR T ITADTIFIAIER
DNA DFHBEN~DIEH 1T o7,
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C. DR

1) IDOMRBMAFANCZLY FF -2y
=y 72T AEF| A L7 EAE DEIE
EotE, EROEREELTL &
X TEL ot

(=2),

2)

IDDM = 7 AIZBITHEBRIZEWNT
WRAORBME, HEEETIES
EmETE o (K3] .,

D. Z#

REEFIZEBL THER—OKREEXT L
TRERFRBBIRFCTH-THLFEIZF
CHEFEREMPOREE TV TWD
RS, THNIIMEEO#E T
Az DA 100 HBERIC LD
EAE DINHIZRDFBD Hivio A,
N ITIMFIDRBRBD G2 o7 Z
b, EHITRAFEEDOERRT, PTX#
B LAMBP-TR FF v AV 2w s
< 7 A28t D EAE OIBIE NI T&
ol EMbHALNTH S,
NOD = v R iZ @G FEA LB T
RRILLDIBRETDA D =X LNE
Bl LEZ, HELEBETEA
L=~ ARNTO ID0 EisF DB %
HREBR T CIIBWTHAIETE TE D
TRERHALVASNANENZ EDSEDER
EERODRPSERATHLZ L LE
ELENZY, ZOoRIZBBLTIZES
LB METHD, UED LSz
2FEHNZ = VIT o7 EAE DEBRM G,
1DO HHERZERZ L B EAE o4l it b
RAZCBITAREEEOFEEIZEL T
IEARFETHE EEZ BN, —F
adoptive transfer %A L7=% Cit



