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HAREAER S (neuromyelitis optica : NMO) 1%
RERRMWBACHKELTTZ2T7KY ¥ 4
(aquaporin 4 : AQP4) ZxI¥4 % HCEPiA (AQP4
Pudk) B3 E S N7z H COEME IR Th 5.
WL D AQPAPUAAS T A b a4 MITHEEEE K
T3 720X MMM (blood-brain barrier :
BBB) Z#i#i 3 5L EIH L. FAl1E [INMOEH
I H LA P B R 2 B & 97 2 R A1 B kA
AL, COHMAKIBBBEEES SHZ & T, AQP4
PR DN 3% % A LNMO D FHE - 3 BB 5.
T51 LV EERBE T 2HHINMOBRE
B O EMIE? SRR L7880/ 7a—F
VYR 5, BBBAEEUMLAS BRI S 3R < RS L,
AN E A5 7 u—F v hiik % e
L, ZDEMPE A Glucose-regulated protein 78
(GRP78) THHZ L&MW HHE L7z, ZTDOGRPTR
E/ 7 u—F VPRSP BBBEMIEZ LS E S S
L % in vitro/in vivoE T IV TR L, NMOT®
BBB##e (2 B 53 2 B A O hifk & L TGRP78%L
k% M L7z. GRP78E / 7 u—JF L {ifkiZBBB
ZANZHNZHI L, BUEBZRET O T VYN < —
R—=F 2V VIRIHT B E S 7 1 —F VPR
DN NOBXIZISH TE 22O T
W5, ABFZEIENMOBH ORI BIZ IS W
RFPHUEE Y, BEERIEFBWIITED T2 R L

FHE304E11H 6 H 2B

THRAEBMAD S BBBIZAWF M2 /R 3 HAH
& (GRP78bifk) ZWE L, BEXMOBMICLD
GRP78IZ%3 % €/ 7 10— F VHilk 2 i 72 ([T Al 36
L, MM & sk 2 A micsnses 2L
PR VRS (B 7 & 0 BERVEAREE B O E IS ERIR IS
ALEI v, 22— % —HORETFTNVTH
D, FFYAL—Y aF V) —FOF ek
ERL7ZDDTH 5.

1. (FUBHIC

PR Al SR T M I M (blood-brain barrier,
BBB) LIFIEN BN 7 =Y AT ANHFEL, W
DOWNTERERBE & MEFE L T 5. BBBOARMKIZ N
M 2R3 2N TH Y, B 2Miam <
tight junction (TJ) ZEK L, WHEOHH AR
ZRIELANY 7 —BREEZ - T 5. 2R LA
RHARFRIZ, HOREMER LR & o H A RENE
ks B CIEBBBOMIE IR E 2 Bl T 55 & &
LRLEERMWELTHLLEZONTVS, —
JiT, M %BBBIX, BUEREHOTVYNA <
=R F VY U & ORERTER RV IS
W9 %€ 7 v —FIVHARDO WML A S AR
DFIN) —EHETLZERNERSTBY, €7
O —F VHRZ WA X < BBBZ M S &5
PHEHRIEHOKRE RHEE 2> TWV5.

AR RE S (Neuromyelitis optica, NMO) T
FILAE, BRMLHCHKE LTHRT 2 7R v 4
(aquaporin 4, AQP4) PufkDSFE S, [Pk



24 IR 4568%

£57 A bud g MEEISRBEKICER R
RETEEZONTVS, ZOYPUEDHTIHAFENIC
WAL, TArad A MEFEZERT 57201213
BBBZ il § 5 LD H. AL T, KK/
I3 P42 1 I BBB A€ 258 5 1 5 NMOB H IgGD
HiZ, BBBZ AZIWICHAIES S B H BN 51
W5 5 HOHERDGAAAET 2 L I RBEE 72 C, €
DHROREI 53 F 7 & % kA 7.

2. REEEWRTOT I TR > 4ABCHIEDRE
EEZDORNESR

NMOIZ18944E D Devic b5 DWMIFIC X Vi ZF L
ZRAD/NED AL D 5 A CRENE SSRENE A R
REBETHE. NMOIX, BREFMERED
HREEE L, PIEVERRES, MRS & O
BWEELRTWVD, KRR HELOL 5.
NMO JiE 21 12 % 5 ¥k W L %€ ( Multiple
sclerosis : MS) O—WiMlCTH s LEZOLNTE /2
A%, 20044F ICNMOD B ML 2> 5 < 7 2 DY) Ry
DN R PR, BRI T R IR G 2 5 BRI
ZHyE 717 Y G (immunoglobulin G : IgG) T
& ZNMO-IgGAsH € S 12, 20054 IZNMO-IgGD
SISPUE DS, WO EEZ KT THY, TAbaH
A POREEIZECHEIHALTVWE T 7 TR V4
(aquaporin 4 : AQP4) THAHEZEFWHONE Lo
72®. AQPAIIHK T 5 HOHUE (AQP4YIIR) A3%
REN7-2L12X Y, NMOIIXZ R & 1Z
MICXNEND X)) TRz, BUE, b o
AQPALARRINIEINMOD B Wi NA F~—Ah—L L
THHF P TSN TE Y, R R HHHIC
HEKL T3,

BROWIZEE T VI & D AQPAHLARIZNMO D i
B ICEEMICE DS HebifkE LTI LS
9% o7, TAMuY A MlIREEHWin
vitroDWFZE Tid, AQP4HIADAQPAICH BT A L
7 A e A MSHIEAAENED B v IZHUMEAAE D
MlalEs 72928, AQPADRIEEILL AL %
ZEpHmESI N 0. BVERIEN ONMOBRHE D
T % D 72 B RORRES Tk, BRI 9
WCIAHE 2R AQPADFRBUK T 3% 0, FFICIgGR iR
1L#iR (C9neo) DIEA T % ML PHCTAQP4IX I
% L, [¥EAZTldGlia Fibrillary Acidic Protein

%1% (2019)

(GFAP) Btk 7 2 Fa#4 + b HEICkES L
TWAH I EARENTT S, NMOBHK OBV E
INCIXBERT OGFAPIREEDS, £ 3R LAE B
R NTE & FiR L C100085 2L L & FWNC ES L
TEY, TA ML PBHEEINTVSE T LHR
Iy, S5, Iy MY AR
THRED HVIE I ) V&AM THNE %
P 5 UCoBW H O REMNE RS (experimental
autoimmune encephalomyelitis : EAE) ##3% L,
HORX IR S JRAE 2 ke L 7248 T, AQPAPLIREG IR
BIMIEHCROR RIgGE XG5 T5E, ¥ bu—N
TE L e LA RS EIEAL L, BufkB & OVlifkas
WA L7-FREOME P T A b a¥ 4 bREEEHG
D HN, AQPAHUKIIHIE DT X Fad 4 b
EEXTEEZ LN, SRS —EDMH R
5, NMOIZAQP4HIfR & v 9 J AR R H S hifk
HHEEENEZ LD TOHCREEIIREE L LT
AikEhb Xl hote.

3. RIMPDAQPATIEHENF ENDL S ICBBBZH#EZ T
FAMOYA METEETS D

AQPAHUKIZ F KM O E M SEAE SRS
=19 EEO T v MSREEIRIC AQPABUA & 2 5-
LTHNMOZFRAE L 2\ &0, F%ET 5 1045 DL
LB O ML RAR 2 & AQPAPUAR 2 52 & L 7=NMO
FEFIAHEENRTWDE I E XY, AQPAYIIKIZH]
5D ARER 2 DS ISR 2 ER L) A2 &
ARBENTWES., LadoT, b oAQP4AHT
KA AREND 7 A bad 4 b RERICEET 5
AQPAL & LG &% & 729 7:0121%, BBB2®
a5 72 S0 A2 S B A %7, BBBZ @M 5%
A 5. BBBOWaES AL L LT, BURTEHRE
SMME - FEAMEEM L EORBETFAONTH
D, SRSDOEMIZAQPAVERBL TWH 0
NMOEH TH A IE 23H 5 R 3 VI E TR AL
ELCHiB SN TwRY, —5T, AQP4Yifkaty
DX BBBE BT 20X I N F TR
STV adh ol BRMIEAENNMOERE T
EMRITA KU 7 AHRRI RS A DN, TVT IV
OB/ ML OB T 5 2 EAHEENTE Y,
NG IIBBBH e ML 22 BILTHELEZD
NTwab. NMOBFRLIELITEHEETY b= b
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— 5 A (systemic lupus erythematosus : SLE) %
HPE5 % %%, SLEBE TLain 2 PR Ml % ARG &
L7z HCHRDFAEDHE ST a9, FA
I E TIINMOBEH OITEA e + BBBIILAE P B Ml
oy A4 b x 7 va yBEsA T 5claudin-
5OMKT %4 L UBBBIREZIKN T S5 2 & 2t
L7222, o OERKBIZE X O IERENF 78R 1
25, NMOTIZNE ML Z M & L7z HAhikds
fHFAEL, ZOPiR2BBB% e S &, AQP4bitkd
AR N R T REHE T 5 & v ) I & 72 T2,

4. NMORERAFOFEMBL SBERL T/
70—FILhifk(3BBBIERIIERN RN E
BEERSED

37, NMOKR#H 506 o 2k 14 5 5 1gG
(NMO-IgG) ZAEHL, KA 7 L 7-BBBHE K I
BB (TYL0ME®) IC/EH S &7z, NMO-
IgG & i H B 2561 D MLk 2> S5 58 L 721gG (control-
IgG) #7574 v ¥ 2 RICHE#E L 2 TY10/ I 1E
&2, NMO-IgGASTYI0MIIZ &3 % 20, WK
MG L D~ — & —TdH 5 NF-k B p654% AT
LICAM- 1D EAL T % 2 i gets THER L
7z. NF-x B p65/ICAM-1BPEfI e $id N4 2 >~ 7
VI ARA—=TY Y 7Y AT AR W TEE000k %
Aoy bL, Rl NMO-IgGz 545 &
TYL0DNF- k B p65t% N AT ML A A IS8 m L,
ICAM-158 PPk A B £ A3 L 7223, control-IgG%
e 5 LTHED D - 7.

WIS, M4 o BE MDD SR E L 721gGA3F UAE
MEHOPZMHE L. NMO 461, SLE 4 41,
A 205 HTgGE MR L, TYI0M B IC/EM
g7z, NMO 4 #0261, SLE 4§ 3BICTH
FIINF-k B p65SH N RBATHING O B A3 HERL T & 7=
A, REBRATIEE»ED - 72, NMOEH 4 41
EHAQPAMIRIIHEME T, SLEBRH IZETRETD
5722 & X0, WEHIRLIEMEALIC AQPARLIRIZ LT
LHILELWZEPBHLNE o7,

NMO-IgG ® v 12 4 % o> BBBHE k. IfiL 45 P Bz e 1
B PR D L WEEEDH Y 5 B720, NMOK
H OB RPN S 0T ) 7u—F )L
Pk ZERL>, 2 S 0tk TY108 L 2 i 1
LT 20 %M L7z, AQPATRRNICHEGT LY

IV EF ¥ MR (rAb), AQPUIHA LA WVrAb,
MoPBa v b= sorAbz &t ait4aEo
B 7u—F VHifkE TYI0M I /EH S ¢,
TY10/IBEDTEVEAL A U % 22 % Biat L7z, NMOM
HZEHOD20O0E ) 7 ua—F itk (NMO-rAb)
ATYI0MIRL KA L, ICAM- 13 2 W &2 72
B, FDOIL—DODE ) ra—FVHAEIEEIC
NF- k Bp65SOBNBATZ M S ¥z, TD2o0DF
Jrzua—F VPR 7T A ey PSRBT
AQPAIZIZHEA L dr o 72. NMO-rAbIZTY10H1 Kz
ODERERIA VD x 7 va vBHERHTDH S
claudin5ZB 2 KT &4, 10kDaFF A b5 v &#H
PEms e, IgGEB%ELHMIE. ChbHo
—OMHIC L D, BBBHEK L4 P Bz Hi e % 15 1k
ItL, ¥4 bVxv v 7 va VEEEOOEKT 241
TN 7 —HEZKTE®2E 7 7 0—F Lifkz
NMOEFE 5 [ L7z,

5. AMEEREARE/OTU L GHSARMAKIC
93 ECHREOFHRIEN & L TDGlucose-
regulated protein 78 DEIE

W27 0T F — AN & T, PRI A
5 2 DODONMOrAbDMIBIUR ZFRE L7z, 2D
2200ikIE, 7Y 4 —<MillukkTdH % USTMGHI
fa&+) Ty Fad 4 Mok R G L
72, IS OO W & BAKE L7y = R ¥
y7uay MEFTIX, 2 ODONMO-rAb® IS X #
BonNry P LTI 2 D2ONMOrAbAS
R oMl KPR 2 g3 % 72012, UTMG
MPLIINMO-rAb%Z 4 Y F2RX—FL, 712RY ¥
H—THEESELBIMEEIA -1 L, Tur
4 VA/GE =X & WV CTHRPUARBE S A% Bl L
7o, REHROGHREHBIHL, EREBBICT RS ¥
Tay METHEN TS E, 2 D2DONMO-rAbiE—
DONY FIZIDTAZEBHOENE ol FDON
YFEYKBL, ROERMBHEBI 72825,
Glucose-regulated protein 78 (GRP78) #3[ & &
N7-. GRP78¥ifkE 2 > DONMO-rAb% USTMGHI
TG 5 L, GRP78HLA L NMO-rAbA LR 7E
THIENPMRTE. Y2 AF 7Ty MET2
DONMO-rAbASY 2 ¥ ¥'F ~ FGRP78&E I &
THIEREHLE. o0 RE25, NMO-
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rAbD G % B 551 2°GRP78 TdH % & & % ik
T&7-.

GRP781 Bl % 12 1 Hi 3k o ML 485 P9 Bz Ml B vk & B
CBBBHE N ML TR IC X 0 £ < BBLL
Twiz. 7 Z0Y ) Tix, GRP782°BBBHE L
MEHEICREBIL TS Z L2 MATE 2. 51T,
HWENRTWS 2 DDGRPTILAAITY 1051 D
NF-k B pb5OBNBATZHET L2 L Z2H 5
L7z, Thoo#RX ), GRP78HIAIZBBBHE
PN BRI 2T VS B ISR AE T AGRPTRICH A L, 2k
WG 2R T SRR TE L. BB
NMOE H5060 o 2P W i 4% 5 S K 8 L 721gG
(NMO-IgG) #*5, GRP78Y 2> ¥+ b&H %M
Wz RIEN S B CGRPT8IA R B L L, T &Y
WG YE DAL 2 Bt L7z, NMO-IgGa» 5 GRP78%L
RZEBEELT 5 L TYI0MBEONF- k B p65t% NEAT 3
AHEMACACT L, GRP78HLARANMO-IgGD P Bz
Rali AL I C B e el &2 73 Z LANE T & 72,

X512, ¥ AIZGRP78% KL & § 5 NMO-rAb
Larba—nrAbZHE L, in vivoCTONEEYE
ZAMIE L7z, < A ICrAb% REERIRI, R
7HHMERS L, 9HZIIY ZORZRIL,
REFIRI IS G- L21gG, WEMD 74 7Y ) =7
YRTNT X Y ORRIEENIMAE IO H i & HE
L7z. NMOrAbZz #4553 5&, 1gGR7 4 7V /)
=7y, TVT I roOMENEMAHETE, Mm%
BOPKIED bNTz25, a¥ ba—rAbz s
LTHZDOEIEASN R 72, TRODMRE
D, =7 ANOGRP78HA DG 1ZBBB& # 1k %
LS EZ Z EPH L nE ko,

6. GRP78&1(d

AWFZEIC X Y, NMOTOBBB#:#E 53 5
BLH PR L L CGRP78YIADFE S h7z. GRP78
(BiP& % W IZHSPAS & HIFITh TWw2) 38 3
v ZEHAT07 7 I — IS, £ToMisoM
JREICRIELS Ty yRue v LTlET 2>, 7
Va— 2% EDO/PEAZA L AR T T
GRP78IEEAFEEN, I A7+ — NV FEREH
DERENE, MROT7TR =Y A2 FFiLTWS
% GRP78IZZH T ¥ v~u v & LToOESZFTIE
%<, FEMCIIMIR RN RS 5 2 LAy S

NTHEY, GRP78IIMANBIFRAEERIUE L LTD
EAEHSINTWSE?, MBEHICHERT S
GRP78iZhuman tumor cell Dna]-like protein 1
(HTJ-1) &#EL, 2O Ty 7+ NV Th %PI3K-
Akt NF-k BOU ¥ b 2 A S 2, Ml o8
BERAAFIC G- 5®. F7-, HMEESCHEY >
< F BA TR AR Al O GRP78HLA A B &
HIZEPHEINTVE® O, GRP73IUAIZH R
P2V RS R S CBBBKE & Tl 5B~ —
A=t LTIRATE 22D 5.

7. GRP78Hi{ADEIZEA DRI A O REH

BAE, EINALOMZEI R BIEA —H—I12L), 7
WINAT—HKTO LT Iaf Ptk & 7 hidk,
N—=F UV VIHTDa ¥ X7 LA k% EHEBD
HE PR AR BN T 5 € 7 a—F Vhiko
PIRAHEATWA. LA L, iR odikEs o
T LR ZBBBZEMTE Z2WwzD), il
B & MBI M % i S 8 2 S RO ER LR
ML 2 b, NMORE D & [ & S M 72GRP78Fu/A
&, BUEBSE X — 7 — TR CTH L iR % &
—2y b & U 2PUAR B o i 5 B P % 88 2 72 i
MRENANOF YN = TE LW EL»D 5.

NMO-IgG
1) AQpafifk
GRP78HL{k

HNEHME  GRP78

GRP78HLIAD AR MIIE REGRP78ADEES
NF-kBDHEATIZ L 5BBBEBIETTHE

BRI~ DAQPAHLIFEE

FAREY A FAQPANDACPHRIAHE S, 7AMAY A MEE

hPUNR

K1 NMOBREKICBIT 5GRP78YiA DA%

(SCHR3L & b #iER)

Ak OB D S W] 5 H & 7 - 72NMOIILE 2sBBB %

FMISEDHTAA=ALERT, (1) HiiH OGRP78HL

R HSBBBIN Bl 211 O GRP78ICH 4 L, (2) BBBHE

WL ONF- k BOMEATIC & ) BBBE #IE % G X 4,

(3) WN~NOAQPAHIAZ EM X E, (4) AQP4HIA%E

L7272 bay A MEEE & T,
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8. 8HUIC

BISEIZD 235 EBEWFFE R R 2 BRR ICFE L S &
HP—MOWNE NS VAL =Y aF LY F—F LIt
KD LT, EBEOHRBPLHKBIRTZ St
W LBEIEIC7 4 — KN 2L (Un—=2L), &
BBHNIFIVAL—Y aF V) —F &M BT
BRIN—ZA G VAL—Y aF V) F—F LR
PD1butk 7% E G RE 2 AR & L7270 FERR 3 D5
Hix, V=25 A=Y aF V) —FDKk
SRR LS 25, AWIZEIE, NMOBRHE DERIKIE
BITHED VAR DT D, R R IEFENITZED
F-u: % Bl L CTNMOBF Wik 2> 5 BBB% filife S & %
Hobukz e L, BEEaHE L RFERIC L ) £
7 u—FVPilkE 72 ICAI3E L, BBBE &ML A%
FICHIMS €5 2 & THRENR R E ook
PEMFRRBOBRBCHRIDH L L) Ly, 2=—
7 h—HOMEEFNVTHY, PFVAL—=YaF)
W)Y —FOH R a R LI2dDTHA.

51 A XX #

1) Jarius S, Wildemann B. The history of
neuromyelitis optica. J Neuroinflammation
2013 ;10 : 8.

2) Lennon VA, Wingerchuk DM, Kryzer TJ, et
al. A serum autoantibody marker of
neuromyelitis optica : distinction from
multiple sclerosis. Lancet 2004 ; 364 : 2106-
2112.

3) Lennon VA, Kryzer TJ, Pittock SJ, et al. IgG
marker of optic-spinal multiple sclerosis binds
to the aquaporin-4 water channel. J Exp Med
2005 ; 202 : 473-477.

4) Wingerchuk DM, Lennon VA, Pittock SJ, et
al. Revised diagnostic criteria for
neuromyelitis optica. Neurology 2006 ; 66 :
1485-1489.

5) Zhang H, Bennett JL, Verkman AS, et al. Ex
vivo spinal cord slice model of neuromyelitis
optica reveals novel immunopathogenic
mechanisms. Ann Neurol 2011 ; 70 : 943-954.

6) Hinson SR, Romero MF, Popescu BF, et al.

Molecular outcomes of neuromyelitis optica
(NMO) -IgG binding to aquaporin-4 in
astrocytes. Proc Natl Acad Sci USA 2012 ;
109 : 1245-1250.

7) Roemer SF, Parisi JE, Lennon VA, et al.
Pattern-specific loss of aquaporin-4
immunoreactivity distinguishes neuromyelitis
optica from multiple sclerosis. Brain 2007 ;
130 : 1194-1205.

8) Misu T, Fujihara K, Kakita A, et al. Loss of
aquaporin 4 in lesions of neuromyelitis
optica : distinction from multiple sclerosis.
Brain 2007 ; 130 : 1224-1234.

9) Misu T, Takano R, Fujihara K, et al. Marked
increase in cerebrospinal fluid glial fibrillar
acidic protein in neuromyelitis optica : an
astrocytic damage marker. J Neurol
Neurosurg Psychiatry 2009 ; 80 : 575-577.

10) Bradl M, Misu T, Takahashi T, et al.
Neuromyelitis optica : pathogenicity of
patient immunoglobulin in vivo. Ann Neurol
2009 ; 66 : 630-643.

11) Jarius S, Franciotta D, Paul F, et al.
Cerebrospinal fluid antibodies to aquaporin-4
in neuromyelitis optica and related
disorders : frequency, origin, and diagnostic
relevance. J Neuroinflammation 2010 ; 7 : 52.

12) Kowarik MC, Dzieciatkowska M, Wemlinger
S, et al. The cerebrospinal fluid
immunoglobulin transcriptome and proteome
in neuromyelitis optica reveals central
nervous system-specific B cell populations. J
Neuroinflammation 2015 ; 12 : 19.

13) Majed M, Fryer JP, McKeon A, et al. Clinical
utility of testing AQP4-IgG in CSF : Guidance
for physicians. Neurol Neuroimmunol
Neuroinflamm 2016 ; 3 : e231.

14) Sharma R, Fischer MT, Bauer J, et al.
Inflammation induced by innate immunity in
the central nervous system leads to primary
astrocyte dysfunction followed by

demyelination. Acta Neuropathol 2010 ; 120 :

223-236.



28

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

INEIEE2:  4568% #5175 (2019)

Nishiyama S, Ito T, Misu T, et al. A case of
NMO seropositive for aquaporin-4 antibody
more than 10 years before onset. Neurology
2009 ; 72 : 1960-1961.

Apiwattanakul M, Popescu BF, Matiello M, et
al. Intractable vomiting as the initial
presentation of neuromyelitis optica. Ann
Neurol 2010 ; 68 : 757-761.

Kim SM, Waters P, Vincent A,

Cerebrospinal fluid/serum gradient of IgG is

et al.

associated with disability at acute attacks of
neuromyelitis optica. J Neurol 2011 ; 258 :

2176-2180.

Pittock SJ, Lennon VA, de Seze ], et al.
Neuromyelitis optica and non organ-specific
autoimmunity. Arch Neurol 2008 ; 65 : 78-83.

Renaudineau Y, Dugué C, Dueymes M, et al.
Antiendothelial cell antibodies in systemic
lupus erythematosus. Autoimmun Rev 2002 ;

11 365-372.

Shimizu F, Sano Y, Takahashi T, Haruki H,
Saito K, Koga M, Kanda T, Sera from
neuromyelitis optica patients disrupt the
blood-brain barrier. J Neurol Neurosurg
Psychiatry 2012 ; 83 : 288-297.

Shimizu F, Nishihara H, Sano Y, et al.
Markedly increased IP-10 production by
blood-brain barrier in neuromyelitis optica.
PLoS One 2015 ; 10 : €0122000.

Shimizu F, Schaller KL, Owens GP, et al.
Glucose-regulated protein 78 autoantibody
associates with blood-brain barrier disruption
in neuromyelitis optica. Sci Transl Med
2017 ; 9 : pii : eaai9lll.

Sano Y, Shimizu F, Abe M, et al
Establishment of a new conditionally
immortalized human brain microvascular
endothelial cell line retaining an in vivo
blood-brain barrier function. J Cell Physiol
2010 ; 225 : 519-528.

Bennett JL, Lam C, Kalluri SR, et al.
Intrathecal pathogenic anti-aquaporin-4

antibodies in early neuromyelitis optica. Ann

25)

26)

27)

28)

29)

30)

31)

Neurol 2009 ; 66 : 617-629.

Lee AS. Glucose-regulated proteins in
cancer : molecular mechanisms and
therapeutic potential. Nat Rev Cancer 2014 ;
14 : 263-276.

Luo B, Lee AS. The critical roles of
endoplasmic reticulum chaperones and
unfolded protein response in tumorigenesis
and anticancer therapies. Oncogene 2013 ;
32 : 805-818.

Jakobsen CG, Rasmussen N, Laenkholm AV,
et al. Phage display derived human
monoclonal antibodies isolated by binding to
the surface of live primary breast cancer
cells recognize GRP78. Cancer Res 2007 ;
67 : 9507-9517.

Misra UK, Deedwania R, Pizzo SV, et al.
Activation and cross-talk between Akt, NF-
kappaB, and unfolded protein response
signaling in 1-LN prostate cancer cells
consequent to ligation of cell surface-
associated GRP78. J Biol Chem 2006 ; 281 :
13694-13707.

Mintz PJ, Kim ], Do KA, et al. Fingerprinting
the circulating repertoire of antibodies from
cancer patients. Nat Biotechnol 2003 ; 21 : 57-
63.

Bldss S, Union A, Raymackers J, et al. The
stress protein BiP is overexpressed and is a
major B and T cell target in rheumatoid
arthritis. Arthritis Rheum 2001 ; 44 : 761-771.
Shimizu F, Ransohoff RM. GRP78
autoantibodies initiate the breakdown of the
blood-brain barrier in neuromyelitis optica.

Oncotarget 2017 ; 8 : 106175.



U HRERT 1 2 B 70 O ML B e (2 B 59 % GRP78HULAK D[] 4 29

Glucose-Regulated Protein 78
Autoantibody Associates with Blood-brain
Barrier Disruption in Neuromyelitis Optica

Fumitaka SHIMIZU

Department of Neurology and Clinical
Neuroscience, Yamaguchi University Graduate
School of Medicine, 1-1-1 Minami Kogushi, Ube,
Yamaguchi 755-8505, Japan

SUMMARY

Neuromyelitis optica (NMO) is a first CNS
autoimmune disease in which pathogenic
autoantibodies against a specific tissue target
molecule, aquaporin 4 (AQP4), has been
identified. The blood-brain barrier (BBB)
breakdown and subsequent entry of AQP4-IgG
into the brain are considered to be an important
step for the development of NMO. We
hypothesized that a distince endothelial cell-
specific antibodies, other than AQP-IgG, may be

presented in sera from NMO patients and
promote transit of AQP4-IgGs across the BBB.
First, we identified a monoclonal recombinant
antibody (rAb) from CSF plasma blasts in NMO
patients, which can bind and activate the human
brain microvascular endothelial cells. Next, we
identified the glucose-regulated protein 78
(GRP78) as the antigenic targets of NMO-rAb
using unbiased membrane proteomics. Last, we
observed that incubation or administration of this
GRP78 specific rAb can increase BBB
permeability in vitro and in vivo. The
development of antibody-based therapeutics
against [ -amyloid protein for Alzheimer disease
and a -synuclein protein for Parkinson disease
now have become developing area in the drug
industry, but BBB limits the utility of antibody
therapeutics for these CNS disorders. GRP78
antibodies may be a candidate target for
promoting CNS transit of therapeutic antibodies
for many CNS diseases.






