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Abstract

Polymyositis (PM) is an inflammatory muscle disease caused by autoimmune dysfunc-
tion, and considered to be caused by cytotoxic CD 8 T cells. To date no autoantigens have
been 1dentified. We attempted to induce an experimental allergic myositis (EAM) in BALB
/c mice by inoculating syngeneic dendritic cells (DCs) presenting peptides that are ex-
pected to match the binding anchor motif of H-2K4 (BALB/c). We selected peptides that are
abundantly expressed in skeletal muscle as the candidate antigens. Only when we inocu-
lated syngeneic bone-marrow-derived DCs presenting pyruvate kinase M1/M2 peptide 464-
472 in BALB/c mice, 41.7% of the mice (EAM) developed pathological changes in skeletal
muscle compatible to human-PM. Under other conditions (when we inoculated DCs pre-
senting sodium channel protein (skeletal muscle alpha-subunit) peptide 1264-1274 into
BALB/c or C57TBL/6 mice, or DCs presenting pyruvate kinase M1/M2 peptide into Co7BL
/6 mice), there were no necrotizing and inflammatory lesions. Induction of EAM 1n the
same manner as above also induced CTL activity against P815 cells with the pyruvate
kinase M1/M2 peptide and syngeneic differentiated-cultured-myotubes without peptides by
the chromium release assay. Consistent with the similarity of the binding anchor motifs of
H-2K¢ (BALB/c) and HLA A*2402, we found that pyruvate kinase M1/M2 peptide-specific
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and interferon 7 - producing T lymphocytes existed in peripheral blood of human-PM with
the HLA A*2402 allele by the enzyme linked immunospot (ELISPOT) assay. Therefore we
concluded that pyruvate kinase M1/M2 peptide is a candidate autoantigen not only in
BALB/c-EAM but also in human-PM with the HLA A *2402 allele.

Key words: Polymyositis, Dendritic cells, MHC-binding anchor motif, T cell epitope,

Cross-priming
i U &I

% 58 &% (Polymyositis; PM) & B 5 &
(Dermatomyositis; DM) &, F 124 5 BEHAGIC
RIEVRER TR T AHORERETH L. WH
& B TR R OB #E A (S B T T % 320,
AR BRI SRR, A ARMESESE SRR &
N5, UL, PM TIXE#KAD, DM TIZERKH
ERENVEEIND L) BRI RENDOAR TR
, WEREREFORMN LD, LLTICRT L)
RHERPEBINOOH B . PM T, JEHHE
AR 2 TEPERL CD 8 Mt T MIRRATEL ) BT & 5
KRELTwLZ VY EICHHHERCDS
kT M, 552 8 CabiMifa i ont LTl
BEHEEEETHI LY 25, MEBEMCDS
Ptk T HERZIC X 2 MR % e & L 2245
TG ENREEEE & LTS Tns, —
77, DM TiZ, BNImE EFIC CD4 B T Mk
EB MR FAE L2 oA L, & BE
(I REHR A 1K, membrane attacking compo-
nents (MAC) Dit# & vy, BIZIMEHREE IS
& % Bz el E 4 5 perifascicular atrophy %%
BOOSNDLZ NS, ANVS— CD4 Y T Mk
PEG§ H MM L ZMEBEEL L5
FGERFEIHER SN TWaY, MEsdtic &
HEWME (Fdo- 1IfkicRESNETI V7Y
IV tIRNA & BERIARE) OFEFRESINT
Wb LO0, PMBERNSD 5\ i3 DM R HLAE
BHONTEHY, FICHAI»EEES T 5 HiE
BT TS S Tuwiew, 72, MEAadtc,
T Ml % A L 7 REMRE OB 525l S h T v
5300, THRRELY M~ 7RUOHCEMHE &
ROUBHIN TV,

PM ORFERBICRCES T2 LEZ LR T

HHfaEEM CD 8 it T Mifzi, —#%12, major
histocompatibility complex (MHC) class I 4
FITESCKHEE LPERTF M4, THRESEK
(T cell receptor; TCR) complementarity-deter-
mining region 3 (CDR 3 ) #HI% CiZ#%3 5. MHC
class I T FIZHEAE L TW S HOCIUEDOBT 1 5,
ENTNO MHC IZHE L TV A HEATF i,
FTNENDclass I 3T TEICHRB T I/ BBE
Flab o TWbsZ ENbhroTwa, Bl 2T,
HLA A*240212HE8 T2 XTF FOBET v —
TF — 7% X-Y-XXXXXX-I/L/F T 578,

HRIZBVT, MHC 7 % b 5 human leuko-
cyte antigen (HLA) OB#EM L, HES LT
5500, FEFIOAY—MORME,S, —FDOR
FEAIF LN TRV e id, BRRAIZ b
HEERIZ O —7%, T b biRMERMIC CDS
B AR DR % 328, E 2 perifascicular atro-
phy g0 %\ PMAEGI % AT ¢ 5 2 L2k D,
HLA A% B ¥ BIECI DS BEET 5 2 &
R L72 (HLA A24%H 35 PM EEH60% (n=
10) (2R L, BEH & 1318% (n=9585) TdH - 72)19).
HLA A*240212H 8T ARTF FORET » 51 —
EF—7 X-Y-XXXXXX-I/L/F i, BALB/c =%
A H2KDFEET v H —FF — 7 X-Y-XXXXXX-
I/LD® LE—FF—7THHrZ Ens (F1),
4 i3, HLA A*2402¢ N SRBRETVEY &
LT, BALB/c ¥ 7 A (H-2K%) %, EEH 7 LI
F— (B¥H) %K (Experimental allergic
myositis; EAM) MBI L e L7z, B, &%
WUURE LT, BRBICBVWRHAE AT L&
HT, 22k » HLA A*2402 % O° BALB/c ¥ ™7
AH2KEET v —FF — 7 I2—HT BRTF
FiEE L7,

INFEFETIZTHEDD 5 EAM & L T,
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Matsubara 50 [CXBELE Y FADIF L
BHAEEEIMH T D, LI, Kojima 517 |2 X
5 Lewis 7 v MO I 4 ¥ VM5B EIEE T IV,
Matsubara 5918 (2 & 2 SJL/J <7 A~D I F
¥ v BAE®RETET IV, Kohyama 519 12X 5
Lewis 7 v M ~D#E# C-protein 5 E 7 )L A3#
HEINTWEL. L2L, WFRoEFIL b KR
WS 2R IMKT #3803, IWHEZICBRE D
LA @FFEROHROFAEIEI SN TWBICT
v, 72, THRSERET 2HERTF Fid
FEINTELT, T3 JBERSF L NLVOENT
NDOEIIFPN T, EERE T LIV F — 0
BRET IV, TOEMBETH L LHICBWT
REFBLEILLT L, LHREEDIZRIEL
5, BRICBHEOPERTF FREFEEE N TV 5
CEERNEHTHS. BTG TH LB % IE
BN RIETFE S L MBI, b L 72 B
myotube DM, T2 b b, F—1, L TH
Kz (25mm £ X 50 ¢« m Wg; #5580 0E 5 #0 a o
280005 DK & X)) A CTH B LD T &, BT,
human [AP-like protein 7* myotube T L T
WhHZE (2o, THIRBIC X 5 H8HED apo-
ptosis HHEZ D IZ W) 20 DR RO B
Loy AT BRI B 2 2R ER & 3 5 EAM
DUEIZEE LW EEbNTnwE2, 22T, 4
&, BRI ES oM RS EL R ¢
B, MG EE T HREFET 280 B VW
WM % ff o T, EAM OfE % 7. ks
(2i&, MHC class IT#&EF— 72— L, B
5 I FE B & 25 Pyruvate kinase M1/ M2
(PKM1/M2) R7F K% 2R S H -8R B
HE BALB/c ¥ AC, JHEFH [ OIS0 24 1Y
WCEAM OFEEHERT LI LN TET.

RiZ, & & PM OFEEMMEO @I % a7z, &
NETIZWE SN, b PM OIREFH M O
TCR repertoire f##T 13220 T #ifalE, PM <
oligoclonal {2, DM C polyclonal IZ#&# L T W
HEINDL. LoLEEICLY, BEICHEET A
TCR repertoire & U° CDR 3 motif &R % -
TWwa. £72, PM OFERFIZ CD 8 Bl
EMTHAESES L TWwa 2 eI STy

AI2b b5 F, MHC class T # [R5 L 72 TCR
DFFRHR AT M s, AL, PM L OBEEDS
R E LS HLA A*2402% B4 5 PM B
IZFR%E L 7-#5 4l TCR CDR 3 &2 5, T #ifa
DEER A RS L 7. HLA A*2402 PM Tid,
T #ifa 1 antigen-driven 7 o3\ CIEMNEZE N 121
BL, BIZZoREWECHEIIRENS —TH 5
kbbb EMNPEICL A CDS B
M X B MG EE SO HERT 5 2 LAt
T&7zHEIC, BRI L > T EAM #E
A HE L L7z PKM1/M2XTF NAS, $— 2 Kl
HOMEDSHEG X 5 v b HLA A*2402 PM (2
BWTHHAEARTF FIZhk 15L& %, the en-
zyme linked immunospot (ELISPOT) assay (2
X DHEREL 72,

MEEFiE

1. REBEHT7LILX —MHRETILTIX

1) <%Y A

i (4805 8HkE) ROMR (2 2) 23
—|Z L7z BALB/c (H-2K4), C57BL/ 6 (H-2K®)
<7 A (Charles River. Japan Inc.) & L 7-.

2 ) Cell Lines

P815 (H-2K9) (a mastocytoma cell line, TIB-
64) (the American Type Culture Collection) %
R7F FEEERAMEERBROZENME & L.
T2, FRY Y A BREGHFEMRS 1 V3B HRO
A0 RSy L, RIS % 2% B % (GIBCO
BRL) % & % Dulbecco’s Modified Eagle Me-
dium (DMEM) (GIBCO BRL) %:HC1 38 [
EYHI LWL, BEMUEHGM 2 FHE L,
EHE AR RO E RO L L7,

3) BB D5 #E & < ANDRE

R~ A BRI, B o  1F
B0 L7z, $bt, KBEROREH,S B8
THEL, U RSKRRUEEEY Ty -V %
k% L 72%%, recombinant murine granulocyte-
macrophage colony stimulating factor (GM-
CSF)(103U/ml)(Genzyme Corp.), recombinant
murine interleukin 4 (IL-4) (103U / ml)
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(Genzyme Corp.), 10% 4 JifF MmiEF (FCS)
(GIBCO BRL), 100 U/ml penicillin, 100 # g/ml
streptomycin, 250ng / ml amphotericin B
(GIBCO BRL), and 50 # M 3 -mercaptoethanol
(GIBCO BRL) &4 RPMII640K; #E W (GIBCO
BRL) TTHRRET A LIZL Y, SKMREY
HE 7o, A7 F F (LYRGIFPVL Kk O°
MYLYFVIFIIF) (Sawady Technology Co. Ltd.)
(100 g/ml) % 4BEEIAMNT A LI2& D, ERE
OEFEHEAIHIC 2R SE, 1 X108 %
FZ<r AR v SHICRRM L, [[7ILC
Bordetella perutussis (2 X 10°)(WAKO Pure
Chemical Industries, Ltd.) * BEFERIFES L 72,
CORERBE2E, FH4EE YRS Z LT, EAM
DFER AT BKAEREOL B KIS, &5F
Wi (RBRIYSER,, MR o e, RIS &5, WEEM,
BEHERS) A PRELL , MRS ET CRERM L 2%,
7UAREy MR EER L.

4) 7u—HA X MY —fEH

57 L 7o B SR KM g 1E, fluorescein
isothiocyanate (FITC) #Z#kHL~ 7 ARHKAM LT
& (33D1 clone: Leinco Technologies, Inc.) TH¢
., 70—4%4 M X 1) — (FACScan: Becton
Dickinson) CTHEEMFEDH M Z AT L 72

5) HEARRE

BREEEHEI8 ym EO s )+ A% v U
YL, AT MR v 2F Y e (HE.) * i
L7z, F 72, M bR, w7t b v
T FEE %, 10% Y F &N PBS T=im 1
M, Z0%—XHAKE LTIy MY AE/ T
01—+ )UHifK (HT CD 8 (53-6.7 clone: Phamingen
Int.), CD4 (RM4-5 clone: Phamingen Int.))
T1EER, k¥R E LCELATF ALY FHT v
N IgG ik (Biosource Int.) T 1K, =i T 1
vE¥Fax—TarslLi. TEY Y - F F U
¥ —+¥ (VECTASTAIN Elite ABC Kit)(Vector,
Burlingame, CA, U.S.A.) &4 v FaxX—-1 3
v @ 1%, 3-3-diaminobenzidine (Sigma Fast
DAB Tablet set) (Sigma) (2L D FEBSE2. &
HFITI0HIL L, EEMITOR, SHHZY
A7 L& 200055 RHERR S L, BESE 5 M AE S OV I

HEDE A A ) PRAR A i & 23 RRAME & e L
7z.

6 ) Ml EE AR

LR HESR Lz A X 0 EEEHIRL % 4
L, X7F F (50 g/ml) ?RIMI0%FCS & &
RPMI1640%: # TR B4a L, 24FE R #%, 175
JRU/ml & b recombinant interleukin 2 (IL-2)
(Hymedium; Nipro) # M3 4. 5 H#%, CD8a
(Ly-2) MicroBeads (Miltenyi Biotec GmbH)
T Uf MACS separator (Miltenyi Biotec GmbH)
(&0, CD8 a2 /8 L (BRI, M
MRS 5 X107 cells/mouse & 1, CD 8 44
Ja 3 5 X 106 cells/ mouse 735 5 41, MACS 43
HEREIL CD 8 Bl #98.8% A TWS), =7 =
75 —HilET D, —F, T F FEERNMRE
ERERION LTI, et PISMIL & L,
Mifass Zrofia s SRR LT, BE0fbeE
Kemdifark L Uz, iEIc it vy BAEAGHI AL %
chromium (Na3°'CrO4: 18.5 Mbq / 0.5ml;
Daiichi Radioisotope Labs., Ltd.) THE L 7=
®ORELLZT7 78—/ B (E/T)
2tV triplicate T967 = )V 7 L — MZHELS L,
Bz~ TF N (50 g/ml) 2L, 4 RefRE &
L, Ml E£5Br 2 A a7z, Blysis = ((EE&
SICr 8 (cpm) — BRSCr # 8 (cpm)) X100
/((FKSCr 28 (cpm) — HERCr #E# (cpm))
& LCEME L7-. AfkiEEEE, PSISHIME A LT
EHEIZ10% AT, [REE 2 A% i Ml R AR L2 0
LTIEIZI0BLL T TH - 7.
2. b FNSRHABIRHEZRUEKRMHM ) >/ B

FEAR
1) & MR RBHMERE D » /3RO T Ml
RS B FRAT

FaR A K CHRZE I L2 h PM OK
BB (CRUGM) (TEREUL 72 SRS i A2 AR A
({RE&50mg) £ 1, ISOGEN (Nippon Gene) T
RNA ##ih L, 78 b 23— uilfiewnt ) odT 7
5 A4 < — & " AMV reverse transcriptase XL
(TaKaRa, Biomedicals) T42C |2 T x5 G
%479 T & TcDNA R1ER L 72, BEHSD 128V,
MO RE T MRS (TCR) VE#S 77
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Av—&, B L7 THIRLZERCA SHAFRN 3
TIA =% vy, 200« M dANTP, 0.5U ExTaq
DNA polymerase (TaKaRa, Biomedicals), 94°C
T2 oMW L -1, ZEHIEEIMC 1 5/H, 7=—
) 2 7imE60TC 14, MEREET2C 14 # T35
PFA I NVOEGETTPCRIIGRTAHIEIZLD,
TCR V 2 CDR 3 #38 PCR ¥ % B8 | 72, 4512,
BoN/7TCRVPA131PCREY* TA 7 u—=
> 7' % — (Original TA Cloning Kit, Invitro-
gen) X7 ru—fb L, A v — 2 E
10254000 =—%2F V¥ LR, HE)
DNA ¥ — 7 = 4 — (Applied Biosystmes,
Inc.) VBRI ZHRE L, ZOHBHEE %
BHETAHZ L CERBRBETMBEO s 0—F1)
T4 =R L7

2 ) HLA &{nFRIfEHT

BE$R3 125€ V>, Sequence-based typing (SBT)
5, HLA ARIZHRE L 7.

3 ) ELISPOT assay

BE#H3 125y, Ten-day interferon (IFN)-y
ELISPOT #: % 17> 7. HLA A*2402% A+ PM
BEIVEELE, KM MEAZE (peripheral
blood mononuclear cells; PBMC) % 4 B
(Lymphoprep™; Nycomed) L, EAM (2 T
L7zRTF 8 (50 g/ml) &4bEs# (1 X108/
ml) §%. 8 H%, [A—B&E 2SI L 72 B
g2 PBMC (1 X10%/ml) # ¥ 2400 &
LTS ZET, _7FF (50pg/ml) THHM
L, BEIZ1 HE®E3 4. X2 ELISPOT &
(ELISPOT for human Interferon-y ;: Mabtech)
TIFN-y BEAY V38k%E%ET 5. Triplicate
THRES L, 108 Bz @ IFN-y FEAEMR 5 (spot-
forming cells; SFC) & L TEEILL /2. T+
FORFETIFN-y EAMBERCEE & *
(Mann-Whitney #%E) "FHE L2 D%, T
FREREY CSERAEET D LRI L 72 0,
FEBIE T, X7 F FIFIET TOSFC %47 k
77 a3y L THEL, BEHRE T oneway
ANOVA T & L7z, 41, HEXEE LT,
[l HLA (HLA A*2402) % &3 % S 050 &
THEBRERPMCTD B & L2 F72, FHL

N7 F FiE, EAM £ T A L 7 Pyruvate
kinase M1/M2 peptide (LYRGIFPVL), Sodium
channel protein skeletal muscle alpha-subunit
(MYLYFVIFIF) & L 7-.

f& S

1. BEAMRIRHEIC L 2RIV T7 LIV X —HHA
EFITIX

1) BRHRE R FHE

GM-CSF [ OV IL- 4 |2 CRBE L 72 B H Sk Ak
HifEIX, 95.2% O HHE TR~ —# —33D 1
BHETHo7- (H2).

2) BHRHIEERR T F FOEIR

MHC 53 F 24565 A 7F NI H
BT ENbhroTEY, HLA A*2402& H-2K¢ 12
Bl—#E&T7 v —EF—T7%EFTHI NS (H
1), HLA A*2402¢ N E8MRETVEYE LT,
BALB/c ¥ 7 A (H-2KY) ZxH L §52 LIzl
oo F7o, MR ESE T M (cytotoxic T cell;
CTL) ¥ b= 7% [ET A0, MHC 4
ToAN—CF—TRECHTERTF V&, B
BIRBADPL W EPBESNDL Y Vs BED S
FEIR L (reverse immunogenetics )39, 11K 4
JUIZRR LRIET S 2 & T, EAM O % R A
7o, EBIZIL, pyruvate kinase M1/M2 (PKM1/
M2) ~_7F F464-472 (LYRGIFPVL) & L < i
sodium channel protein, skeletal muscle alpha-
subunit (SCSM) X 7°F F1264-1274 (MYLYFV
IFIIF) %, GM-CSF R OV IL-412CHE L /- B8 H
A 12 BOR 24, Bordetella perutussis &
EbIZRELL (K1, 3).

3) BRRAEIR B VB A& A A - o i 5t

EROILIEE L Thovy 28, &8
AL IR TIBEEIL L % h o 7228,
PKM1 /M2 R7F Fx B/R L 728K
BALB/c %7 ADKT, HBEMIZEY, T
(LB (AR RRAE O KN, A5 ([
4), FFEHHRAEZMOEE L 512 CD8 RO
CD 4 MY ¥ /33igE % 52072 (41.7% (5/12))
(R1). DRI, perifascicular atrophy % f
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BM-DCs at day 7

ssc
g0, 150, 298 2

;.‘m.

Gl
SIS TI% 15 5k e
FSC

]

R1 gated

TS THRGMST "IN Sl v

- Anti-Mouse DC Ab -

2 <y AFREHOREHE R S
GM-CSF ROV IL- 4 (2 CTHE L 7B B RAHRMAE %, FITC R4
v ABPRMREEUAR (33D 1) T a—H A kA R~ L 72, Region
1(R1) 7 MR, S5 (95.2%) BERMIEAEE S T,

b, e DM EVH) LD S, v PMOHERE
ER—THo7-. BRI T, &FHHHEDI.1
% \ZIFAERMERC B AEAR O N, B2 Y NERAD
58 LLERUY B A 72 IR A MR (JIE1R) &,
6.6% THh o7z, i, WOKRM, § %5 PKML/
M2 ~7F F R B % C57BL/ 6 (H-2KP)
w7 A%, SCSM R 7 F FEREIRM g © BALB
Jc (H-2K%) K 1FC57BL/6 (H-2KP) == A |2
R L 72BRI2 1L, EREOBFTRIR O b o7z (R
1).

4 ) 7T NERERAMIGEEE

EAM O #EE D E S - RiEEY (PKML/
M2 2R M BALB/c ¥ 7 A ) @ Pl
CD 8 Pt L, o'Cr #258% L 72 P815 (H-2K9)
ik (77 R 2xf L, M E AR
D, RTF FRRRAIE EE T R L
(40%:2/5) (E5) . £/, EAM # %EFHET
X oty A (SCSM E R 8 4K Ml B 7 i
BALB/c <7 A) T, 7 F NEFEEMWMREE
EEE D72 (20%:1/5) (K6 ). i, o ZF,
+ 7 bt PKML/M2 F 72 1& SCSM 28 Rz
A C5TBL/ 6~ & A Tld, ~7F FEREIGH
EEEEEAE O N o 7.

5) FraEor b MR R R o s S 1

FRET, RYF MEREMMRGEEE T RO 7
77 ADH L, PKM1 /M2 5 75 18R/ 8 52 i
BALB/c ¥ ZAD AT, MCr Bk s 22 b Hi Mz
IERHN (T FEERIN) & L72BRIC D, B
B LIRSS RO (R2).
—, SCSM E/R-BHIRMfa et BALB/c v 7 AT
&, B b R R ARG S e R0 &
Mmool

PibEo &5z, PKM 1 /M 2 278 KA fg #8 4i
BALB/c w7 A1, WRRAZH T RO 51
otz b DO, FHEAPIZE b PM & [ — O
RHEAT RO S, BICARTF NEEE R U8
LS ROBRESEEZHL 2 ENT
X772 &, ROYH-2KY & HLA A*240200 MHC
BET v —EF— 7THEOHEEES S, HLA
A*2402 s PM OET VYT AL TR 5.
2. b FBERBASRBABROFRMEM!) > /YK

BEAR
1) b MR RHAREMRE) >k T Al
B2 A RAT

2R R, BRR B R R B E A LRSI L
7- HLA A*2402% 44 % PM, DM, [REMEHEE
#9% (mixed connective tissue disease; MCTD)
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4 Pyruvate kinase M 1/M 2 X 7F F2RBHRMBIRALIC L 0 (L7 EAM OFREFHIFTR

A B AT EFIY v I T g

C: CD 4 bt

D:CD 8 %l

7 F FERICE BBHRAMBAREREIC X 0, SO RN, A RAERYE, R O TRIEITAaE A B 1 13

CD 4, CD 8 itk T MlEDEE % 20 5.

(%3) DEMBHEMEEARZ L IZL 7. HLA
A*2402% 35 PMATT, VRI3IHEH T 5
T g CDR 3 $HI8S, BEALICHIIR T 5 clone 2°
155 M, oligoclonal 12 T Mg &E L TW54H Z
LhOHER &7 (R4). —F, DM, MCTD Tlig,
B2 IR 5 clone 1345 5 7197, polyclonal 7
WHAAE & B2 el s N7z (R5). I,
PM T, J B A BB L CHEL L, CDR3

S E DB F — 7HEE (G-X-GSG, YS-XXX-
G, G-XX-G) 2D 5B Z & h 5, PM HHil#k
TiX, T #2132 antigen-driven 7 R T JE 27
PICIEE L, EICFOEME ORI, BN
—THbHI e SN (FR6). LLE, MHC
class T % [R5 L7z f##T © DM, MCTD & (33 i
1, PM i — 7 B RN PR O TFED
B, B R EAPUEIZ N T 5 CD 8 [ A
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*®1 BHRMRBAEIZL 2 EAM 0FEHE

BALB/c C57BL/6
<H-2Kd> <H-2Kb>
PKM1/M2 peptide - DCs 5/12 (41.7%) 0/5(0%)
SCSM peptide - DCs 0/12( 0%) 0/5(0%)
Peptide (—) - DCs 0/12 ( 0%) 0/5 (0%)

Pyruvate kinase M1/M2 (PKM1/M2) R 7F F% & L7 BALB/c ¥ 2 D41.7% 2%
HEEMIZ EAM 2 3FE W 58 Tdh o 7225, Sodium channel protein, skeletal muscle alpha-
subunit (SCSM) R 7'F F & B/R L7-BHRHIIE R, &< RTF FEBML 2 WK Tt
EAMZ2FET LN TEhdhol. T, OTFRORTF FH C5TBL/ 6 < ATl
EAM 2 FET 52 LR TH o7,

% specific lysis

* *
exp. 1 exp. 2 exp.3 exp.4 exp. 5
30 0 - 30 p 30 30 r
25 b 25 } 25 25 F 5r o——=o Peptlde (+)
- 'S .
Peptide (-)
20 20 b 20 2 } 20 r
15 15 15 15 t+ 15
10 ¢ 10 F 10 } 10 0 ¢
5 | 5} 5 F —— 5 F s ~~
- ~
{I e o .
\\
ob— >y 0 - T 0 . s 0 .
E/Ts5 E/T20 E/TS E/T20 E/TS E/T20 E/TS E/T20 E/T5 E/T20

5 Pyruvate kinase M1 /M 2 X 7F FIZh}4 5 H- 2 K9 W sfae =50
Pyruvate kinase M1 /M2 R7F Fe & L7-~< 7 A L ) MACS system 12T CD 8 i fa % 5
BELT7 x5 —Hilae L, $7:51Cr 55 P8ISMIML (H- 2 KY) #EHfifLE L, =7 F Fx &M, £EmMo
S CHIRGERBR L BT L7, Exp. 3 XU Exp. 5 DY A TRTF FERMWMBEEE®R 4532 CD8
B thHiAe % B26 72, Spontaneous lysis  <10%, Results are mean +SD of triplicate wells.

K2 & % MR EE LS, HRSSERT ICHES- L
TWBZ EMNHERI SN,

2 ) ELISPOT assay

OERIRIAE Bl 7

ELISPOT #1288 L CTi&, HLA A*2402% F ¢
PM 4 %4, MCTD 2 %, EEMESHE (Myasthe-
nia gravis; MG) 3 x5 L L7, &, PM &%
B L TZEEEFT TH D5, TRELRIR ) B
IR OFNEBI &R L L (RT).

@Pyruvate kinase M1/M2X 7 F F & T 4
Bz oW T DkEt

HLA A*2402% A9 PM BEOEH(4%H2 %)

T, FEFNZBWT, PKM1 /M2 7 F FiER
) REROFAEZ RO 7. %, HLA A*2402%
E3 MCTD RU'MG BEI2iX, HEICRET S
) ONERE RO o7z (HTA).

@ Sodium channel protein skeletal muscle
alpha-subunit X 7"F FEUS T HERLIZ DT
DIRES

HLA A*2402% 3 PM BE 0¥ (4 4% 9



556 FriBEFRMEE % 116 & % 115 PRU44E (2002) 11H

*
exp. 1 exp. 2 80e_xp.3 o €Xp-4 o EXD. S
80 - 80
| 7 70 F 70 F .
w Ot 7 o——o Peptide (+)
o - 6 } 60 }+ 60 r 60 F a o .
g @y Peptide (-)
— 5 } 50 F 50 50 50 b
Q
o0 40 a0 } 40 40
o -
8 w0 | 30 30 b 30 ¢ 30 b
(o8
©v1 o } , 20 20 F 20 / 20
- i
™ 1ot I," 10 10} et 10 <o--& 10} E_\_g
<& = v 7 & b4
0 ] 0 . ] 0 . ] 0 ‘ 0
ETS  ET20 ETS  E/T20 ETS  E/T20 ETS  ET20 E/TS E/T20

6 Sodium channel skeletal muscle X 7F FIZA¥ % H- 2 K¢ s EAHRa G EE 1
Sodium channel skeletal muscle X7 F FxRE L~ 7 ABK L Y MACS system 12T CD 8 Bk
Ml A oEE LM & L, F7-°1Cr 15 P8IGMIRY (H-2KY) ZEEMMIfa & L, _7F F&l, REmo S
TR ERBR 2 1T L7z, Exp. 377 ADARIINTF FEERWMEGEEELE T 5 CD 8 Mz 2
®7-. Spontaneous lys.s <10%, Results are mean +SD of triplicate wells.

2 HEUH MR R AR

% specific lysis (E/T 20)

PKM1/M2 peptide - DCs exp. 3 28.0 %*
exp. 5 22.1 %*

SCSM peptide - DCs exp. 3 3.91%

Peptide (—) - DCs (n=5) 3.29%

~RTF FERGHREEEL AT A CDSEMMEAE T 7 L 7 ¥ Mgk L, S1Cr £k
B bR A MR, MIRAG EE M 2 5T L 72, Pyruvate kinase M1/M2 (PKM1
/M2) 7T FEER LB REESY O 6, ~7F FREMMREGE T 20
7B (exp. 3, exp. 5)(H5) T, FAFIZEERMMEBHMI I L T o MRGENEZ RO

(*).
%3 THlSAREET S SENORKRATR R HLA A BN

Case duration CPK HLA A locus
PM

1 5M 5676 * 9402/ * 2402
2 4M 3886 * 2402/ * 2402
3 3M 10865 * 2402/ * 2402
E/ICTD 6M normal *2402/ * 3303
5DM 11M 2727 *92402/*3101

MEEBIEV TR D HLA A*2402 locus % &, BRRH L UYRBRFAMIZRBMT S NHAEBITH 5 .
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&4 THRRZAEAEVA13.1 COR3HEET I/ BEES (& S RMHE)

BV family BV BD BJ family BdJ BC No.

PM (Case 1 HLA A*2402/*2402)

13.1 FCAS SPLGQGSGELFFGEEG 2.2 2 3/12 (25%)
13.1 FCA TYSWD SGNTIYFGEGS 2.1 1 3/12 (25%)
13.1 FCAS YNVRADT QYFGPGTRL 2.3 2 2/12 (17%)
13.1 FCAS KVS SYNEQFFGPG 2.1 2 2/12 (17%)
13.1 FCAS SKTGEP  YNEQFFGPGT 2.1 2 1/12

13.1 FCAS  SPSGAS SYNEQFFGPG 2.1 2 1/12

PM (Case 2 HLA A*2402/%*2402)

13.1 FCAS SRDSNLF DEQFFGPGT 2.1 2 9/24 (38%)
13.1 FCAS SGFLGLAAGEQFFGPG 2.1 2 6/24 (25%)
13.1 FCAS SDGEVGY GYTFGSGTR 1.2 1 5/24 (21%)
13.1 FCAS SEGYA YEQYFGPGTRL 2.7 2 4/24 (17%)
PM (Case 3 HLA A*2402/*0201)

13.1 FCAS  SYSMGGGSGTDTQYFGP 2.3 2 4/12 (33%)
13.1 FCAS  SYSIKGADIQYFGAGTR 2.3 2 4/12 (33%)
13.1 FCAS RLTGQGG YGYTFGSGTR 1.2 1 2/12 (17%)
13.1 FCAS RPYREGLYDEQFFGPGT 2.1 2 2/12 (17%)

HLA A*24020514 2 355 KA IIE, BATICHBIT 5 clone BEEL, J B S5 BE S N AN H
), CDR3BIFIZIZES — THEDHTEL, oligoclonal ZHERTEE L TWVA I LA SIS,

%) T, SCSM 7 F NEFRIY) VB E RO 7.
), FFFERESNL, il PKM1 /M2 _7TF K
RIS LR VERITH - 7. 72, HLA A*2402
AT MCTDEELILTY, LY v 35k % 28
DIZH, MG BEEBITIIEEICIST 51 v %
KEZED L o7 (KTB).

@ BB TOKE

PKM1 /M2 X_R7F KRV SCSM 7 F Kifi
BIZBWC, PMEETR, EEay bu— T3
% MG BIZHE L T, SFC B EWHEIMIZH > 7228,
AEAZRMTIENTE LD o7 WEER
BN ELEEBL WL EEZLNS (N8
A, 8B).

£z K

A DER L7 PKM1 /M2 T F 2R

IKMINERAEE Y (BALB/c) (&, HEZM M
R DIRFE & FEFEIERH E B @ CD 4 J 1° CD 8 k%
MfRREZE L, BICERTF PR EE
MR OB B AMG Ei5 12 A T s
EMCDSIBIETHIREZFEL Tz, FEEH
Wik, B EDE R O MHC #5467 v h —F
F—T7OELHEL2 S, &+ HLA A*2402 PM 0
ETNVEME LCHEMNIT A I EDTERTH D,
HOHRD T I B 5G5F L AV O I 5)5 5
SR — VAR A REME R RO TV 5.
BIKMES e M HORERBOREICHES LT
WADPEPIH SN TR VAT, BRI,
EBRWBCRIZEWE TN (EBRWECHENRE
RIFE TV, EERT LV ¥ — MR E %, £8
BIBEREBIERRE (LK) #FELBAZ LS
HH5N TS, Ludewig 5%) 1%, U > 7 SERYE IR &
B2~ A4 )V X (lymphocytic choriomeningitis
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#5 THEZAAVAL13.1CDRIEET I/ BEY (v b MCTD, HZEH%)

BV family BV BD BJ family BJ BC No.
MCTD (Case4 HLA A*2402/*3101)

13.1 FCAS RL EAFFGQGTRL 1.1 1 2/17
13.1 FCAS PFDADLG NIQYF 2.4 2 1/17
13.1 FCAS  AYRSAF TGELFF 2.2 2 1/17
13.1 FCAS KWTGRSHS YNSP 1.6 1 1/17
13.1 FCAS SGPKRDRD NQPQ 2.3 1 /17
13.1 FCAS SEW GELFFGEHS 2.2 2 1/17
13.1 FCAS  SYSRKDT QYFGPG 2.3 2 /17
13.1 FCAS SYRGPR DTQYFGPG 2.3 2 1/17
13.1 FCAS SGGDRGPGRLHFGNG 1.6 1 1/17
13.1 FCAS SYSWDRG NTEAFFGQ 1.1 1 1/17
13.1 FCAS SPGGGN EQYFGPG 2.7 2 1/17
13.1 FCAS GEGGDSRWDEQFFGPG 2.1 2 1/17
13.1 FCAS SYIPGGAL  NTEAFFGQG 1.1 1 /17
13.1 FCAS SEAGAYN EQFFGPG 2.1 2 1/17
13.1 FCAS SYSGDD EQFFGPG 2.1 2 1/17
13.1 FCAS SYWTN TEAFFGQG 1.1 1 /17
DM (Case 5 HLA A*2402/*3303)

13.1 FCAS SYAQGS YGYTFGSGTR 1.2 1 4/21
13.1 FCA EDRG HTEAFFGQGTRL 1.1 1 3/21
13.1 FCAS KGTV SGANVLTFGAGS 2.6 2 2/21
13.1 FCAS SWGQGA YGYTFGSGTR 1.2 1 1/21
13.1 FCAS STATGY YGYTFGSGTRL 1.2 1 1/21
13.1 FCAS SEVPGLN TEAFFGQGT 1.1 1 1/21
13.1 FCAS  SSTGEMN TEAFFGEGSRLT 1.1 1 1/21
13.1 FCAS RFTGA GELFFGEGSRLT 2.2 2 1/21
13.1 FCAS SYRRGGY  EQYFGPGTRL 2.7 2 1/21
13.1 FCAS  KIPRD SNSGANVLTFGA 2.6 2 1/21
13.1 FCAS GWGQGA YGYTFGGSGT 1.2 1 1/21
13.1 FCAS SEVVS QPQHFGDGTRLS 1.5 1 1/21
13.1 FCAS  SFMIAGG GELFFGEGSR 2.1 2 1/21
13.1 FCAS SYEGGFG TQYFGPGTRL 2.5 2 1/21
13.1 FCAS  SLGGTHD EQYFGPGTRL 2.7 2 1/21

HLA A*240282 8 /545, MCTD 4RI, BT 3T 5 clone I3fFFEE T, polyclonal R T
BELTWwAZ LR S
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+®6 b MEREALHLA A*2402Tix, TCRV B
8 n-D-n BRI EF—T7HEETAETS

Motif

n-D-n region

G-X-GSG
YS-X-X-G
G-X-X-G

%7 ELISPOT assay M HEHF

Case age / gender duration treatment

HLA A*2402 POLYMYOSITIS

1 6ly.o. / male 1.5Y PSL 10mg / CPA 50mg
2 95y.0. / male 4Y PSL 20mg

3 34y.0. / female 4Y PSL 14mg

4 56y.0. / female 1Y PSL 12mg / CyA 150mg
HLA A*2402 MCTD

5 47y.o0. /female 6Y PSL 12.5mg / MTX

6 43y.0. / female 5Y PSL 10mg

HLA A*2402 MYASTHENIA GRAVIS

7 6ly.o. / female 8Y PSL 2mg

8 72y.0. / man 10Y PSL 7.5mg

9 64y.0. / man 8Y PSL Omg

REBNZ 2T, HLA A*¥2402% A3 2B CTH 5. WFROERI S A7 04 F#EL EHhE L7z

EREZITTVS
(PSL; prednisolone, CPA;
methotrexate)

virus; LCMV) #% > /8 7 8817 CTLJ‘—E’ k=
TR BRI L T L8RMRE, v M A
YA Y TOE—Y — %ﬁwfwéﬁimu
LCMV S 237 2B SE b I AV 22y
IRITAIBATAZLIZL T, EKIZCDS
FrEfife EED ) gz ) BE %, BHICH
REGIZ S I % FER L, EEBRIE C B R
JRETIVELER L7, Dittel 537 1%, 3=y 1
#M ¥ /%7 (myelin basic protein; MBP) H
KA REEENRTF F (Acrn) Z/7SVA L 7-H
WHile %, A7 FREEMTCR b5 > 2V x
= 77'77\&15?% CDAGMHE TR L L2 A L
ToRHZ, EBRMT LS MR EHE, ¢ bk

cyclophosphamide, CyA;

cyclosporin A, MTX;

b FEREUELEO T T VB HET L L
T&72. ®iZ, Ludewig 5% |2 X 1) | B -galacto-
sidase X7 F TNV A L 78RR %2, [~
F N2 LM, BRI A SR RSB L 7
NG VAT 22y 7 RCBA LR, M
%, LEI%, BEIZOIE % 35 L 72, STOEFII,
ﬁfiﬁ‘ﬁiﬂﬁ%@)\‘f% AT, MATF FEREBT 5
EL- 4 thymoma cells ’E?’ﬁ L2 &hs, EiE
BIEBEHEOETVEIWOME*ET. 20
EAM 70y~ 7 A%, B % o TSR L
ZCHOSERRBETVOEAS, T obbED
TR EFIE BT AR S TR % R
SHHZEITEELETNTHS.
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A: Pyruvate kinase M1/M2 peptide B: Sodium channel skeletal muscle peptide

“ *  IFN-y ELISPOT assay * IFN-vy ELISPOT assay

=

£ 2500 | 3000
= Mean+S.E. E *P=40.002 Mean+S.E.
= | k

@)

;@ 2000 2500

2

g , 2000 B

& 1500 *P = 0.024

- T

< 1500 | %

E

~ Tl L1000 | -

: ] |

: 500 { i |

3 [ } 500 |

2 0 S 40 2 g : 0

Casel 2 3 4 5 6 7 8 9 Casel 2 3 4 5 6 7 8 9
POLYMYOSITIS MCTD MG POLYMYOSITIS MCTD MG

# p <0.05 (Man-Whitney test) (peptidefffEF & FETFEFE F DSFCH Hlk)

7

A ELISPOT assay; Pyruvate kinase M 1 /M 2 <7 NS T Mifgi2 0w TOMES
HLA A*2402% £ 7 %%/ % (polymyositis; PM) BEDO¥H(4 % 2 %) T, R7F FERNY »/8
KOBFAERBO. %, HLA A*¥2402% F 7R G4 5 #% (mixed connective tissue disease;
MCTD) R UEFEHESIAE (Myasthenia Gravis; MG) BEIZIL, BRICUST S 278k e kiro
72 (RTF FOFET IFN-y EAMBIEICAE L% (Mann-Whitney #85%E) PFEELZL DR, ~TF
NEFEAYY) L SERDIEE S A LHEHI L 72 )

B . ELISPOT assay; Sodium channel protein skeletal muscle alpha-subunit 7 NS T #ilg
12DV T ORET
HLA A*2402% K¢ PM BEDOEE(4 2 24)T, X7F FEEN) V38R E2 RO 7. W, BEHEREG]
\E, BIRO pyruvate kinase M1 /M 2 X7 F FIZBUG LA VWIERITH o7z, 72, HLA A*2402% A3
MCTD BE1 4 TH, G ¥/ ERkE RO 775, MG BEEFITIXAEEIIST A1) /3 Rkz 80 L ho
72 (RTF FOFET IFN-y BEAMBSICEZ 2% (Mann-Whitney #5E) BHFELIC DOz, 7T
FEREAYY) v SEROETE S B L HER L 72))

HEARPI OFE 2 O, 25812040 5 BHIRAZ
EZORBBMOBNDP LAY —LEHEEZ LN

CDAOL 2 X AHBUc L, 5512 % T
Fai AL & A 3 BB 12 5. 4l

T A BERHIEE A 2R 9 4 A BIRAR IR o i BRI
RHN BT EWHH (Wbwb ITaf N
L <3y w7 SREIIRMIIRE) DA TIdZ% <, R
FAR A4 A R MR SHTR Y ¥/ ENE
BEIT 22 0BBIZBITARAED, FERIZAY
—Mo—BERET. I, BAORERERLHV
SEF T OB T 55 & 3 B KRB,
YL, 7 A Vv A HKEY (lipopolysaccha-
ride, DNA, CpG €F— 7)), KIEMHF A b A~

AL 7R e B SR I L, — i T
MRS THALBEDS S W 2 e ST SN D A, (A HE (S
Bordetella perutussis % 7 2 2/3 2 b & L T#
B L2 ENFREY v EIcBLWTORBILE S
B, EFMVEREZTRRICLZLDEEZI LN,
B2, KM, A T e C RIEREEIC
W29, $hbbrs7uA ML Iy ATIERL 70
AT VE T = a ryOFIANAR )2, CD4
B T i o> ~ oL 7739 =40 4 L {1 keyhole
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A: Pyruvate kinase M1/M2 peptide
*  IFN-v ELISPOT assay

Box-and-whisker plot
2000

1000

o

-1000

Number of IFN-¥ spot-forming cells (SFC)/10® PBMCs

PM MCTD MG

A RIESERENE DA TR 561

Sodium channel skeletal muscle peptide
B: IFN-vy ELISPOT assay

Box-and-whisker plot

3000

2000

-1000

PM MCTD MG

A : ELISPOT assay; Pyruvate kinase M1 /M 2 X7 FRISH: T #fE; £ EFHE TOMRE
B : ELISPOT assay; Sodium channel protein skeletal muscle alpha-subunit X 7% FUSH T #ike;

BEBTORE

Pyruvate kinase M 1 /M 2 X7 F F KU Sodium channel skeletal muscle X 7F Fl& 2BV T, PM
BT, BEa M-V ThDH MG EHIZHEL T, SFCHABWERIZH - 720, EEEXRHET I 2T

Elpipolz.

limpet hemocyanin, lipopolysaccharide % o 7
VanNy M OFHEFLEE END. JEFIVIC
BWT, PUERERMN CD4 Y T Mo FEZ A
HLIZ7B AT VLEY T = a3 VIZHEHTTE
= Z L&, Bordetella perutussis DIEFEDSK & v
bOEWEING. 41, PKM1 /M2 2SZEHHT
JETohdIEXMEIITHAIZL, TUEHENT
HifaZ 4 ERL L RMFEIZ X % adoptive trans-
fer EF VLB HbDEEZ S,

4, F 4 o EAM €7V iE, SCSM X 7F F
TIZFFEDIATRET, PKM1 /M2 X7 F FDO &K
TEEN T HETH>72. MHC class T 2L 722
ODAFLY¥rF—3va s L EERMEESET
MIFZIC & AR E 2 FE S 2 51203, EHlES
KB A2EVWEHERENLEL SR LY,
PKM1/M25FI3, BHHICERERL Twb 2
EWS, EAM 250 ChHo7m Z2 5N 5.
L2L, BBHICBITANEREROEFF o -
TOT TV — LR O T B BUK

HolE, SEER LT T P, EBICHHES
ht“7%bt@%~ﬁtﬁ;m§&wﬁ%tﬂ
V. 5% ERBICBITLERF Y - SO T
TV =AM XZNERIUR 70t v R UBUE
SEEBORANLETH S,

ST, HADEAM EF VY Y AL LHHES L
7TAERPUE PKM1/M2 1%, EBIZe N PM 2B
WTHEMPEICZ D BLDTH A ) ».

TCR ® 7 u—+1Y 7 4 —OFHIE, EHHE D
B—Wa2R"ET 5. #8312, PM KU DM OF%
AR LZIR 1 L 72 TCR repertoire BT 1Z, Bk
THRBE SN TV BIZHAE %\, Lindberg 52
WZX 0, RIEHBILZERIZ PM T VA3 %%, Bender
LHTX Y, fIEMEERKRET & RT-PCR i
5, PMEBEZEHIZEEL T 5 CDS M T Ml
i Va33.1/VE13.1, VBIPEMICHE L, EiZ
¥J—7 CDR3FEE A ETHZ L5 5, PM Hi
NTRTHRIZZO—FVICBHELTWwEZ L
AR &7z, Mantegazza 525 &, PM Fi#l#% <
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Val, Va5, VA1, V315 repertoire 2VEAL Td
D, EIZVAIGHM s O— D% % JB2.1H5H
¥, CDR 3 #HIICEF — VLB § 5 & &R
L, %2 O’Hanrlon 5% &, §it Jo-1PUiKEE 1%
PM #¥# T, Val, V36 repertoire DEA 72 i3]
ECHICVRAGEE o -V IdRELZ IS HE
HTAHZEERL, PM A T M 1505 R
BuicioiFEshsZ e aH L. —F, DM
2B L CiZ, O’Hanrlon 5% 12Xk 0, VB, JB #
WZBRE L7227 <, CDR 3 I CTHEALICHH
ThHrU— RO LNo7Z L0 5, polyclo-
nal 72 THIFEORBEAHER S 7z, I A DORE T
4, MHC class T #[R%E L 7247 T, DM, MCTD
EAERTERIGIZ, PM AR UL, T A id antigen-
driven 2 X CEMEIFNICEET 5 2 & 2%
AMEh/zZ ens, ZOEMNBCIR iﬂﬁxﬂ’ﬁ’]
—TdHb I ENHER XA, BH— 2P
CD 8 FEtEMRaC & Ml & EAY, HLA A*
2402 PM FSEARF 1B G- L T B 2 E R &S
nr.

T/, v AIHREEEZE L2 PKM1 /M
2T F FICHIG L IFN-y AT 5 Y /8K
1%, HLA A*2402 PM JE B O o CHEAFFE L 72,
ZOZHFEF, F{RTF FAL b HLA A*2402 PM
2BV, EMECEO M S 5 2 &,
FIZERTF PATHBIE b—-T12%0 9 5%
CEERHENSES. T, SRBHTICER L7
BRI REEERI CHLZ L6, HIZ
epitope spreading D& R* R T2 WREED
A. F7, PKMI/M2~X7F F X1 % SCSM R

NIZRISERIERI D & 1, EEOEE TILHR
WARTF FIMERIC L D R0 @EELEZER 6N
B.ASBIE, 7T NRISHED ke BEE L I
PN ARSI LT 5 TCR L O BE %
AT B IEDR D 5.

X T, pyruvate kinase (PK; ATP: pyruvate 2-
O-phosphotransferase, EC2.7.1.40) (2134 &
DF7AVIHFA L (R, L, M1, M2) PFo5NnTH
h, FNEFNHEBBEEN LS AEELTWS
EAM # 538 187> pyruvate kinase M1 /M2 7
AVHFA Lk, BRHICFEFIRCEB LT

YRy THE. LL, [y B3 ED L)
WERBNICBWTZEXF Y - 7us7V—2»4
ZTH L&, MHC class I 3T i2E D &9 i
TERINDLOPFHEMIEIAHTH A L, T 7o
WCORBLD LWL LN TS, KT,
RN B ORERETH H1BMME) v~
FHRISEETNVEW (K/BxNTCR N AT =
Zw =y A) ROk MEWMETY v F EED
M, BERF 2L, EFIJR#EICEBE L Tw5
glucose- 6 -phosphate isomerase (GPI) (Z%f3 %
F OPUADSRRD 6 4, [FHLRA Ry 1 B & =
TIRRER T A 2 EAVR SN0 LHEIC5R
WY 2 EOHEICRTARED, E0 L9 IZRE
() 7 B 2 L 00 B CSRIE B B 2 AT % O 2 REH
EARBHTH 205, TOmFRIE, T4 D EAM OFF
I E CHUR % & 2 A BIZBIRE .

bW

Aola], BRI RHLIC X DIER L 72 b HLA
A*2402 PM EFVEMW w5y L7z, ZOET N
i, TR E AT, 512, 168, M Ta
BEREE e IS RIESE T 5 WMEEME 2 5 EAM

DFEIZHE LS, THIB DT 2 PrE
TF NOFSE, 7 3 /RS Lo A K
HTHo720, ADETFTIVIEGF L XIVTOIH
BT O—BhC R AU REMA AT AT L. B
BRI R RS FEERG H ORI E TV & Jﬁﬁr
LEBAZEHISNTEY, YET IV HORE
P BB AR 5T A T REE AR Lo 2 &
D, KR E LTRAIECH - 72 PMEMHE T
?n)?ﬂ%%ﬁ@ 22, PKM 1 /M2 O Eed % mg
L7z e THhaH. B, RRTF FERWT MR
X, & F HLA A*2402 PM & A i (2778
LTw5 &) HEEZ, MHC-ligand iEEE D
WEF VIO R VB MERL MO TV HERR
ETFIWVEERD.

E
AEFZE D — B, FRUIERE D & 1 34F B ks o0 I
BT 2AAEMEY (Grants-in-Aid for



A - e S RERFIERE O 563

Scientific Research (C) (No.11670614-00)) @ Bh B
2L nirbn.
KRB AHIZH0, BEEIGEW: W -HhE

FHEAE (B RERBFZERT Mg N R 758 ), HPIE
Rl (EVAHEPRFEMEAR), £ HREF

GBS KR e iR R 208 ), TERRAE A (BT
EBRFEEWFEHE) ICEATEBOELZELTT. ¥
IR AT IS K M 2 TE& T LRk
Y EANZES L ET.

X [y

1) Arahata K and Engel AG: Monoclonal anti-
body analysis of mononuclear cells in
myopathies. I: Quantitation of subsets ac-
cording to diagnosis and sites of accumula-
tion and demonstration and counts of muscle
fibers invaded by T cells. Ann Neurol 16: 193
-208 1984.

2) Arahata K and Engel AG: Monoclonal anti-
body analysis of mononuclear cells in myo-
pathies. IV: Cell-mediated cytotoxicity and
muscle fiber necrosis. Ann Neurol 23: 168-173
1988.

3) Lemoine NR, Ryan JF, Cox EL, Mayston V,
Revell PA and Swash M: Immunohistochemi-
cal analysis of mononuclear cell subsets in in-
flammatory and non-inflammatory myo-
pathies. J Clin Pathol 39: 271-274 1986.

4) Behan WM, Behan PO, Durward WF and
McQueen A: The inflammatory process in
polymyositis: monoclonal antibody analysis
of muscle and peripheral blood immuno-
regulatory lymphocytes. J Neurol Neurosurg
Psychiatry 50: 1468-1474 1987.

5) Hohlfeld R and Engel AG: Coculture with
autologous myotubes of cytotoxic T cells iso-
lated from muscle in inflammatory myo-
pathies. Ann Neurol 29: 498-507 1991.

6 ) Kissel JT, Mendell JR and Rammohan KW:
Microvascular deposition of complement
membrane attack complex in dermato-
myositis. N Engl J Med 314: 329-334 1986.

7) Ibe M, Moore YI, Miwa K, Kaneko Y, Yokota
S and Takiguchi M: Role of strong anchor
residues in the effective binding of 10-mer and
11-mer peptides to HLA-A*2402 molecules

8)

10)

11)

12)

13)

14)

15)

16)

17)

18)

[published erratum appears in Immunoge-
netics 1997; 46(2): 169]. Immunogenetics, 44:
233-241 1996.

Rammensee H, Bachmann J, Emmerich NP,
Bachor OA and Stevanovic S: SYFPEITHI:
database for MHC ligands and peptide mo-
tifs. Immunogenetics 50: 213-219 1999.

Behan WM, Behan PO and Dick HA: HLA-B8
in polymyositis [letter]. N Engl J Med 298:
1260-1261 1978.

Cumming WJ, Hudgson P and Wilcox CB:
HL-A antigens in adult polymyositis [letter].
N Engl J Med 299: 1365 1978.

Furuya T, Hakoda M, Higami K, Ueda H,
Tsuchiya N, Tokunaga K, Kamatani N and
Kashiwazaki S: Association of HLA class I
and class I alleles with myositis in Japanese
patients. J Rheumatol 25: 1109-1114 1998.
Garlepp MJ: Genetics of the idiopathic in-
flammatory myopathies. Curr Opin Rheu-
matol 8: 514-520 1996.

Hirsch TJ, Enlow RW, Bias WB and Arnett
FC: HLA-D related (DR) antigens in various
kinds of myositis. Hum Immunol 3: 181-186
1981.

Walker GL, Mastaglia FL and Roberts DF: A
search for genetic influence in idiopathic in-
flammatory myopathy. Acta Neurol Scand
66: 432-443 1982.

Kawachil, Tanaka K, Tanaka M and Tsuji S:
Dendritic cells presenting pyruvate kinase M
1/M 2 isozyme peptide can induce experimen-
tal allergic myositis in BALB/c mice. J
Neuroimmunol 117: 108-115 2001.

Matsubara S and Takamori M: Experimental
allergic myositis: strain 13 guinea pig
immunised with rabbit myosin B fraction.
Acta Neuropathol (Berl) 74: 158-162 1987.
Kojima T, Tanuma N, Aikawa Y, Shin T,
Sasaki A and Matsumoto Y: Myosin-induced
autoimmune polymyositis in the rat. J
Neurol Sci 151: 141-148 1997.

Matsubara S and Okumura S: Experimental
autoimmune myositis in SJL/J mice pro-
duced by immunization with syngeneic my-
osin B fraction. Transfer by both immuno-
globulin G and T cells. J Neurol Sci 144: 171-



064

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

BrisES S L
175 1996.
Kohyama K and Matsumoto Y: C-protein in

the skeletal muscle induces severe auto-
immune polymyositis in Lewis rats. J Neuro-
immunol 98: 130-135 1999.

L1 M and Dalakas MC: Expression of human
IAP-like protein 1n skeletal muscle: a possible
explanation for the rare incidence of muscle
fiber apoptosis in T-cell mediated inflamma-
tory myopathies. J Neuroimmunol 106: 1-5
2000.

Arahata K and Engel AG: Monoclonal anti-
body analysis of mononuclear cells in my-
opathies. I: Immunoelectron microscopy as-
pects of cell-mediated muscle fiber injury.
Ann Neurol 19: 112-125 1986.

Inaba K, Young JW and Steinman RM: Direct
activation of CD 8+ cytotoxic T lymphocytes
by dendritic cells. J Exp Med 166: 182-194 1987.
Lindberg C, Oldfors A and Tarkowski A: Re-
stricted use of T cell receptor V genes 1n
endomysial infiltrates of patients with in-
flammatory myopathies. Eur J Immunol 24:
2659-2663 1994.

Bender A, Ernst N, Iglesias A, Dornmair K,
Wekerle H and Hohlfeld R: T cell receptor
repertoire in polymyositis: clonal expansion
of autoaggressive CD 8+ T cells. J Exp Med
181: 1863-1868 1995.

Mantegazza R, Andreetta F, Bernascom P,
Bagg: I, Oksenberg JR, Simoncint O, Mora
M, Cornelio F and Steinman L: Analysis of T
cell receptor repertoire of muscle-infiltrating
T lymphocytes 1n polymyositis. Restricted V
alpha / beta rearrangements may indicate
antigen-driven selection. J Clin Invest 91: 2880
-2886 1993.

O’Hanlon TP, Dalakas MC, Plotz PH and
Miller FW: Predominant TCR-alpha beta
variable and joining gene expression by mus-
cle-infiltrating lymphocytes 1n the 1diopathic
inflammatory myopathies. J Immunol 152:
2569-2576 1994.

Blau HM and Webster C: Isolation and char-
acterization of human muscle cells. Proc Natl
Acad Sci USA 78: 5623-5627 1981.

Hohlfeld R and Engel AG: Lysis of myotubes

29)

30)

31)

32)

33)

34)

35)

36)

% 116 % %115 “FRulddE (2002) 11H

by alloreactive cytotoxic T cells and natural
killer cells. Relevance to myoblast transplan-
tation. J Clin Invest 86: 370-374 1990.
Hohlfeld R and Engel AG: Induction of HLA-
DR expression on human myoblasts with
interferon-gamma. Am J Pathol 136: 503-508
1990.

Inaba K, Inaba M, Romami N, Aya H,
Deguchi1 M, lkehara S, Muramatsu S and
Steinman RM: Generation of large numbers
of dendritic cells from mouse bone marrow
cultures supplemented with granulocyte /
macrophage colony-stimulating factor. J
Exp Med 176: 1693-1702 1992.

Falo LD Jr,
Thompson K and Rock KL: Targeting anti-

Kovacsovics-Bankowsk:t M,

gen into the phagocytic pathway 1n vivo 1n-
duces protective tumour immunity. Nat Med
1: 649-653 1995.

Choi YW, Kotzin B, Herron L, Callahan J,
Marrack P and Kappler J: Interaction of
Staphylococcus aureus toxin “superantigens”
with human T cells. Proc Natl Acad Sc1 USA
86: 8941-8945 1989.

Norgaard L, Fugger L, Jakobsen BK and
Svejgaard A: Sequencing-based typing of
HLA-A locus using mRNA and a single
locus-specific PCR followed by cycle-se-
quencing with AmpliTag DNA polymerase,
FS. Tissue Antigens 49: 455-465 1997.

Fiorillo MT, Maragno M, Butler R, Dupuis
ML and Sorrentino R: CD 8 (+) T-cell auto-
reactivity to an HLA-B27-restricted self-epi-
tope correlates with ankylosing spondylitis.
J Clin Invest 106: 47-53 2000.

Shiga H, Shioda T, Tomiyama H, Takamiya
Y, Oka S, Kimura S, Yamaguch1 Y, Gojoubor:
T, Rammensee HG, Miwa K and Takiguchi
M: Identification of multiple HIV-1 cytotoxic
T-cell epitopes presented by human leukocyte
antigen B35 molecules. Aids 10: 1075-1083
1996.

Ludewig B, Odermatt B, Landmann S,
Hengartner H and Zinkernagel RM: Dendritic
cells induce autoimmune diabetes and main-
tain disease via de novo formation of local
lymphoid tissue. J Exp Med 188: 1493-1501



37)

38)

39)

40)

41)

AN b N B RESERE OB % 965

1998.

Dittel BN, Visintin I, Merchant RM and
Janeway CA Jr.: Presentation of the self anti-
gen myelin basic protein by dendritic cells
leads to experimental autoimmune encepha-
lomyelitis. J Immunol 163: 32-39 1999.
Ludewig B, Ochsenbein AF, Odermatt B,
Paulin D, Hengartner H and Zinkernagel RM:
Immunotherapy with dendritic cells directed
against tumor antigens shared with normal
host cells results in severe autoimmune dis-
ease. J Exp Med 191: 795-804 2000.

Bennett SR, Carbone FR, Karamalis F,
Flavell RA, Miller JF and Heath WR: Help
for cytotoxic-T-cell responses is mediated by
CD40 signalling [see comments]. Nature 393:
478-480 1998.

Bennett SR, Carbone FR, Karamalis F,
Miller JF and Heath WR: Induction of a CD 8
+ cytotoxic T lymphocyte response by cross-
priming requires cognate CD 4+ T cell help.
J Exp Med 186: 65-70 1997.

Kurts C, Carbone FR, Barnden M, Blanas E,
Allison J, Heath WR and Miller JF: CD4+ T
cell help impairs CD8+ T cell deletion

42)

43)

44)

45)

induced by cross-presentation of self-antigens
and favors autoimmunity. J Exp Med 186:
2057-2062 1997.

Gallucci S, Lolkema M and Matzinger P:
Natural adjuvants: endogenous activators of
dendritic cells. Nat Med 5: 1249-1255 1999.
Kurts C, Miller JF, Subramaniam RM,
Carbone FR and Heath WR: Major histo-
compatibility complex class I-restricted cross-
presentation is biased towards high dose an-
tigens and those released during cellular de-
struction. J Exp Med 188: 409-414 1998.
Korganow AS, Ji H, Mangialaio 8,
Duchatelle V, Pelanda R, Martin T, Degott C,
Kikutani H, Rajewsky JL,
Benoist C and Mathis D: From systemic T cell

K, Pasquali

self-reactivity to organ-specific autoimmune
disease via immunoglobulins. Immunity 10:
451-461 1999.
Schaller M, Burton DR and Ditzel HJ:
Autoantibodies to GPI in rheumatoid arthri-
tis: linkage between an animal model and
human disease. Nat Immunol 2: 746-53 2001.
(FR144F 1 A 29H 54+)




