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New model of molecular mimicry by bacterial molecule complex formation
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Campylobacter jejuniis a leading cause of Guillain-Barré syndrome (GBS), a
postinfectious autoimmune polyneuropathy. We assumed that complex formation of
GM1- and GD1a-like lipo-oligosaccharides (LOSs) on the bacteria makes the organisms
express new structure, as a result generating autoantibody which has different
reactivity from antibodies specific for each ganglioside. Autoantibody against mixture
of GM1 and GD1a (cM1/D1a) was detected in 14 (25%) of 57 GBS patients from whom
C. jejuni strains carrying both GM1- and GD1a-like LOSs had been isolated, being
more frequent than those whose isolates carrying only GM1 (1/11, 9.1%) or neither
epitopes (5/51, 9.8%). All of these patients had higher titer of anti-GM1b IgG antibody,
and absorption study showed that anti-GM1b and anti-cM1/Da antibodies were
absorbed by GM1/GD1a-like LOS. Furthermore, these absorptions were lost when we
used LOS as absorber after treatment with neuraminidase from Arthrobacter
ureafaciens, which converts GM1/GD1a-like structure to GM1-like one. These findings
strongly suggest that target structure for anti-cM1/D1a antibody mimics GM1b
ganglioside, which has structurally different sugar sequence from GM1 and GD1a, but
could also be directed for as target antigen for autoantibody in GBS. This is the first
example demonstrating that complex formation of bacterial structures is another way
to make molecular mimicry in autoantibody production.

AR AE
(BHHHAL - 1)
LR Al BERE £ =l
2008 £ 1, 300, 000 390, 000 1, 690, 000
2009 £ 1,100, 000 330, 000 1,430, 000
2010 £ 1,100, 000 330, 000 1,430, 000
FIE 0 0 0




HERE 0 0 0
o 3,500, 000 1, 050, 000 4,550, 000
TR0« I o I
BfE oo - fA : ERES - iES (EEES)
X—U— N SFEEE. Vo7 U AT R, hrea Xy yd— X7« R —JEfElt

1. WFFEBHAR M) D75 5

A AR By E O RNCAFAE T D50 1
FHREMEICEVIIETHEBXHNTWD A CmE
EIZZWEO O, FEFIS BT 720,

2. WFgED B Y

AT TIL, oy TAREEO BB Z R T B
TRNTHALEL T, BB OIFFARRR 7 BE SR
BT DL TORUD CeMERMRRE ORI
SRR T ENEVHEN, B E®
PEIR BN ERENDI L% Campylobacter jejuni
GR%T T« L —ERERE (GBS) 24112 L CRE
22N HBITHS,

3. WFzED ik

(1) C.jejuni H35yBERG#ESILT- GBS 119 il %5
(i, P H SRR (=50 7 VA RHLR)
ZHIE,

(2) GBS & O#EL BRI NT- Cjejuni
DYRAVTHE (LOS) FITHEAET DA 7 VA
VR h—T% B/ —F PR E A
UWNTHRES,

)C. jejuni B2t GBS THHENAHLA 7Y
T RPUED, HE LOS &2 EE A
T HDILGAER CRRET,

4. fFgepk R

(1) #EEY Cjejuni 35y BEREFRSIZ GBS 119
il 20 41 (17%) T GM1 & GDla &2 kA H v
TVF T RE AR5 18G Hilk (bt
GM1/GDla A RHUAR) Sz, s
105 08 Bt BB 83 I CIIAPUA
EW Bt Th o7, EBIT, BT
GM1/GDla A RHURBGIEFI D722 T |
HiA o> GM1 =2 GDla (2545 [gG Hiiksfa
PHCHDHBIL 5 FIFELZ, 2 5 B2 H6]
T, GM1 X° GDla b3 B pbEdHfgEE A 3
% GM1b (Zxf9°% 1gG Bk 2 sz,

(2) Cjejuni119 ¥k, GM1 & GDla =t h—7D
i 5 E BB COD RN 57 Rk R20 o7z,
ZD 5T KR SrBES -8B E 14 41 (25%)
TGMI1 &GDlalzkaEAIRIZ T 5 1gG it
RO PC RSNz, &5, GM1+GDla

HEERBURBEED 14 #1445 C 1gG 5L GM1b
Pk S,

(3) FHE- I 1gG H GM1b Hiik Jiffi - 5t
GM1/GDla A HUA ML, GM1+GDla
R LOS TN AR 21 THZE CHEIZIKTL
720 WAL L THVYVD GM1-GDl1a % LOS
% . Arthrobacter ureafaciens RS/ AFI=4%
—B& R EIE AR T CRISSHE, GDla
KA 13T GMI K LOS ~EIE5Z 8
T, Pt GM1/GDla EEERHURITR I S 7
IRDTENERSNT,

() LLEED, D7t —i D C. jejuni EET
IZ. GM1 #6 LOS & GDla £ LOS Ol &2 H
L., W& DER ETEAREEKT224T
GM1b BEDREE N H T THEV 2SN, £ DFE
. PUGMIb 23 I EAES L, 2
RIYFPRR LIC3 D GMIb EfEAT52E
T GBS ZRIEL TCWVAZENRIBT B, DFD,
(O DDA VTHECIIMRIMEE RS, #H4%
DA VIWENTTFAS—HTER T HIETHL
VRIS AR S AL, 0 FHRIAIMEE R LD D |
ZEDFREAE G HI LN TET,

5. AR R CF
(WFFEARERA | W5y 3 e OB I 728 1
(TT#H)

(MRt Rm 3 (RE 27 1)

O VEFEFM, NERE—, BEEH, BATE
%, JIEochE, #hH M 1gG4 BE H e
PE MRS LD HENE K& 2 L7 POEMS JiE
e, EepRmRR 2011 (FIRI) - 554

@ HEGE, FRE S MR R e

DOHUARRE. REIEHE 2011 (FIRIA) < &
E=iig

AJLAW

@ HEEH: AR 2 — ST — DR

BOYERY | AL EORE. B M
% 2011 (FJpI) « Ao

@ Koga M, Takahashi T, Kawai M, Fujihara K,



Kanda T: A serological analysis of viral and
bacterial infections associated with
neuromyelitis optica. J Neurol Sci 2011;
300: 19-22: & #¢

E,aa_ﬁﬂ P X T e N —JEfERE

W ECOMRFEZ ZT7 . BRIREWFTE
2010 87: 838-842. KB =-fiF HARE (17
fi]) - A

AW, MRE P R R R DS

W HoTEoRSF: 2010; 265: 142 147.

H AR AL GO - A S

E{’g\ B :=a—uaF—. NE 2010;
105 (6) K= 1382-1386. FEiTa (B
/‘?\) Eﬁﬁ’uﬂﬁ

HE A : Guillain-Barre SEGRE. A
2010; 105 (6) H§ K5 1394. VLA (R
) A

A EDE B PERIEVEBEME L =2 —

2XF—. NEF 2010; 105 (6) H#EHK B 1394.

PATT AL (HRUR) < A2t

EGEB, PR P A=
MEENER 2010; 72: 361-365. Bl FRFamtL
(%/‘?\) ﬁ‘hﬂ

HEE AR EM RS =2 —
INF—DIFERE . NER 2010; 105;

797-799. FIVLE (R AT) « A Hi 4

FATEG 1, I oehE, /N —, HEGE
B, 3%k 15, fH f@:Thalidomlde R
B HMEHL, M M EANHEELEZ
POEMS JEGERED 55 1% BIEG. FfRiG R
2010;27: 585-590. # %

FEARR, NERIE—, HEGE, I
T, ARk, i MRS T 2L CoA i
K FEEESE (VLCAD) K HEIE D 22 1k L MEAIIC
KT HEFPIEDOR I, BRI
2010;50;3:172-174. &FHA

Koga M, Takahashi T, Kawai M, Negoro K,
Kanda T. Neuromyelitis optica with
HTLV-1 infection: Different from acute
progressive HAM? Intern Med 2009; 48:
1157-1159. :&FHAH

Susuki K, Koga M, Hirata K, Isogai E, Yuki
N: A Guillain—Barré syndrome variant with
prominent facial diplegia. / Neurol 2009;
256: 1899-1905. :FHiAh

— N F—,

IR, NNl NV RiE—, HEE
B, Rk 7, MH M EH A S E 0
B ORI W E O ke U e BE MR
FED 67 mk T M. B ARfREE 2009;49:
262-266: A A

@  HEAALK, HAPE—RR, HEEH, )T
&, 1Rk IE, fhE R SGEETE
HTLV-1 associated myelopathy FRODIEIRE
2L, BITRA THE A MmREREL 79
MR, HZEMERE 2009;46:
184—187: & 5¢

CTEGER, AR P IR E O R
EVRRE ER PRI L. AL N T T
B — 2009;27:27-31. 747 A7 12l (K
) A

Tagami S, Susuki K, Takeda M, Koga M: A
fulminant case of Guillain—Barré syndrome
with poor recovery and depression following

Haemophilus influenzae infection. Psychiat
Clin Neurosci 2008; 62: 486 : & #i A

Mori M, Koga M, Yuki N, Hattori T,
Kuwabara S: Bickerstaff’ s brainstem
encephalitis after an outbreak of
Campylobacter jejuni enteritis. J
Neuroimmunol 2008; 196: 143-146 : & ¢

@1Jacobs BC, Koga M, van Rijs W, Geleijns K,
van Doorn PA, Willison HJ, Yuki N. Subclass
IgG to motor gangliosides related to infection
and clinical course in Guillain—Barré
syndrome. J Neuroimmunol 2008; 194:
181-190: EHi A

@2Ito M, Kuwabara S, Odaka M, Misawa S, Koga_
M, Hirata K, Yuki N. Bickerstaff’s brainstem
encephalitis and Fisher syndrome form a
continuous spectrum: clinical analysis of 581
cases. J Neurol 2008; 255: 674-682 : & FHi A

(@3 LHER, /NERIE—, HEER, ),
Rk 5, fhH @:WTEE, IR MR
224 217~ diffuse idiopathic skeletal
hyperostosis. % 2008;60:171-174: 4

=t
AL

@ TGS, WNERE—, BAER, HHEEN,
JIHETCHE, R 7, M B BRI
Schwann F#ll i - f B IEAm A SR AR N BB B
A 2RO DM R ERE T =2 — a3
—. RR§HRE 2008;19:81-86: A Fi¢

(25 TEAKSCER, oo, ABENE, /N —,



(@ WK TS, NSRS, SAGHD, AKBIR,

@) HEEW

Rk I, fE B IEME S B A R
720 R TR MR AR AR e LA S
BET T 0y 2 2RI UT- 70 w% BYEG]. BRK
S 2008;48:733-736: A3t

JIHETCHE, R ¥, P A#7e KK
Jéﬁ'}%%u MMZE R HLSR 2 F V= PCR IEIC
TR E LW o TB IR Hfl A~ L~
2D 61 mE AR, BNAPRE  2008;60:
1475-1480: & 3%

TEPA, fRE P BEIRA ORGER : s R AE
O—FlEBLC. BEREMZE 2008;85:
293-297 : A 4

(% #E]) G 10 14H)

)

STEGER, I,
INEJRGE —, AR IE, fFH @
Neuromyehtls optica FEJEZ I3 1T DREYLIE
DBE-. 5 51 [A1H z&%ﬁwﬁééﬁﬁ“/‘ i
(FIREE 7+ —T24), 2010 425 A 20-22
H.

SEGEM, 1T,
/NSRS AR T AR B LAY
BRDFIEIZ BT DIBRIEDFE G-, 5 22
[a] A AR S P TR . B0 (H

BAR—/L), 2010 4£3 A 17-19 H.

HEGE A, LR BE AR REEY
wax&ﬁﬁ”ﬂmmﬁ%@zﬁiﬂa:%m‘&s%
REHUE LR REFRIIC T T 72 2. JRAE ST
@J’éf’éﬁ/’“ PR Eﬁ-ﬁﬂ&lﬁ HIE-HFTELED
Y EPEER 21 AR AR R R S UK
(Firieatr2—), 201043 H 12 A

ETEGER . )HTTRE  BAKER /NG RE
— IR JE. ME R AR R D%
JEICBITARYGYED RS-, 5 13 181l O g
IRVAN AT S F50 (A2 0 28R T
V), 201043 A 4 H.

HETER, (IR, EEEA, R m
Me: VLRI BEICEDAF T N U—E
ERERAE ~DBE 5. 55 50 [B] A AfiR 2
B s (s EERE2—), 2009 45
H 20-22 H.

EEE, RS, SE IR, R
Ve VL ERTBHEICEAT T N\ —E
{%E@éﬁm@&ﬁ% % 21 [A] B AR 0%

DS, KR CKIERSES) ,
2009E3H 12-13 H.

A, RAHER,

BRI SE RAHER

HEEH, IISREESE, ERE R, AR
Me: VLRI BEICEDAF T NLU—E
ERERIE~D R G-, [EAE G #)E fo % MEAd
T BB 2R A A JE BE Ak 20 AR FE BT
S FOR (B vL 2 —ART L), 2009 4F
1 H 28-29 H.

SEGEB, R, APE P

Gle seronegative Fisher JEEREIZEITD
TEFRIRRET. 5 49 Bl H AR PSR e,

&ﬁ?ﬁ\ (v 7 raffie), 2008 4E 5 A 15-17

H.

CTECE, RESAR, AR

Gle seronegative Fisher JEEREIZIITH
TESWIREL. 20 B H AMR G 5

%‘?Tﬁ%% 8 (R L) | 2008 4F 4

H 17-18 H.

EEGE, fER e, APERE:

Gle seronegative Fisher JEERFIZISITS
H PR JEI78 0 MR R
Eg'féuﬂﬁﬁ PERR 19 F PR, W)
R E 2 —A7 L), 2008 41 H

23-24 H.

() Gt 4 7F)

)

HEE W B REME T —
T —. L5 HOIRFEIEST 2012 4R FAE
THIBRLTWA (FHIRIH)

HEGEW, Tk, #m M 74T
V. 23] %ﬁ{tﬁﬁféﬁﬂ\ﬁ%y 2010;
(M RFAIETRIRTAR T A | ﬁEﬁJ@E
2 M. 59-67. EFERL OLR) E5E
(Eﬁ)ﬂ)

SEGEH, ME PR R EE =2 — X
F—. FRLIER B BT DRI 2009-2011 (/)N
MEEZR, KTEIPER) . 2009:261-263.
T (R .

HEEW, ) oo, R T
Uy, SRRV /Af%?@ W TR (GE B
T —HREE). 2008:174-179, HrHLE 7 HK
FECER).

(] (&0 )
(PEZERA PEHE]

O BRI (R 0 )
ORI (R 0 1)

(£ DAh)
R LR =%



7L

6. WFCAERR

(O RE

7 JEP (KOGA MICHIAKI)
LUK« [ S B T B « G il
F9eE 3560383014

@Wrge 88
7L

(3)iH HERTFTEA
7L




