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Abstract

BRHEERABEERE (NMOSD ) DFFRAREIRME 2B CDC/ADCCEMZRELIEMT OT
RO 4 RAEETE (AQPAHTE ) DRLEHICOVT, OPVRBESY NTANOY S NE
AWEinvitrodRRT, @ ELEY RITUVEEMZONVEICLYFEEhZERNECR
BN ERL (EAE) EFILZAVZin vivoD R THRETZ1TE D I,

@OV TIEE., AQP4ANAEILZ RS FE T HES415ALEFEL ZVES415BZ AL, AQPAE
DEEIZHSTARNOY A NATORESESY A NIAY TEAAVORRICHTZIHEICOV
Tz Az, LALBAS, AELZFETIEEHOERICLS T, RHAQPIREADOREEICK
WP7ARNOYA NTORERET A RNAAY TEAAORBRICENMRIROShBA DI,
OILD2VWTR ChETICEREZHKDES415A ( CDC/ADCC ++ AQP4RTE(L

+) . E5415B ( CDC/ADCC +- AQP4H7E1t - ) . E5415A mutant ( CDC/ADCC -- AQP4RTE{L
+) (2 h0 X TE5415B mutant ( CDC/ADCC -+ AQP4RTE(L

-) BAERU L, BEERRVC EIC, E5415A mutant2 AW TEFIIL2ERT B L, Z0HEECDC/
ADCCZFETRHEMZREBVICEN P DS T, ES415ALFZEOTARNOY A MEENRHS
hico COZEBRAEFILICEH FANMOSDERREICE W T, CDC/ADCCIZ K F L & LW illgEE
BEBNAGFETREEZTER TS, —H. ES415BZAVTETIINZERLTET7ANOY A NEE
FBNBH, E5415B mutant ( CDC/ADCC -- HTEL -) ZAVEBEROEAEICZ IO UT
NDERIBHSNBZEON, BEZTAMOY A MEBERREOSNEBHL 2/, 2OZELS, K
EFILIZEH T BNMOSDAIHAREIZ [FCDC/ADCCIZ Ik F L A WSS MBI FEL., TOXHZ
ALICHRAERFHAQPANEILABEE TR e "RE h,

We investigated whether an antibody against the extracellular domains of aquaporin-4 (anti-AQP4
antibody) lacking functionality for CDC and ADCC, which is a potential candidate for a new
therapeutic drug for neuromyelitis optica spectrum disorders (NMOSD), is harmful or not by Man in
vitro system using primary cultured astrocytes and by @an in vivo system using experimental
autoimmune encephalomyelitis (EAE) model rats induced by guinea pig myelin basic protein.
Regarding @, we tried to estimate effects of binding of anti-AQP4 antibody to AQP4 on expression
of inflammatory cytokines and chemokines in astrocytes, using two monoclonal antibodies against
the extracellular domains of AQP4, E5415A (an antibody strongly inducing endocytosis of AQP4)
and E5415B (an antibody inducing little endocytosis of AQP4). However, we did not see any
alterations of expression of cytokines or chemokines, regardless of an ability of inducing
endocytosis of AQP4.

As for @, we produced new recombinant E5415B having multiple substitution mutations that
eliminate functionality for CDC and ADCC (CDC/ADCC -, endocytosis -), in addition to E5415A
(CDC/ADCC +, endocytosis +), E5415B (CDC/ADCC +, endocytosis -), and E5415A mutant
(CDC/ADCC -, endocytosis +). Interestingly, injection of E5415A mutant caused loss of astrocytic
markers comparable to that induced by E5415A, suggesting that a cytotoxic mechanism
independent of CDC or ADCC is involved in the NMOSD-like pathology in this model. Although
injection of E5415B also caused astrocyte loss, the mutant of E5415B did not, suggesting that
antibody-induced endocytosis of AQP4 is involved in the cytotoxic mechanism independent of CDC
or ADCC in the model.
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1. ARBREFEBOME
(EHR AR AREERE (NMOSD) DFIRAEEEME 2 5CDC/ADCCEEARELAEMT I 7R Y ¥ 4 NS
ik (FAQP4AHIIE) DEEHICOWT, OFREES Yy 72 bAOY A REBWinvitrodDRRT, @ EILEY
FITYVIEREMSVRIBICLVFEEINZ2ERNBECRESEKEREL (EAE) E7 /L&A Win vivoD R THRET
TR o7,
DICDWTIE. AQPADORTEIL A< SEE T HES415AEFE LA WES415B % AV, AQPAREDIESICHE DI 7R
hOY A NRTOREEY A NhaAY - FEHA /@%IEUO‘T%E’%L:D\,\’CEIHﬂﬁ%EiWﬁ:O LHhLANS, RE
LEFETIEEDOERICEST. MAQPARBEDOHESICEIY 7R MOY A NTORESEY 1 NAAY - TEHA Y
DFEBPICEILIEIERD NG o7,
@I DWTIF TN E TICHEEZEADES415A (CDC/ADCC + - AQP4R7EIL +) . E5415B (CDC/ADCC + - AQP4
M7E{t -) . E5415A mutant (CDC/ADCC - - AQP4RTE{L +) ICANZ TE5415B mutant (CDC/ADCC - - AQP4RA
1Tt -) AERIL7z, BIKEWT &2, E5415A mutant2 FAWTCET I 2R T 2 &, Z DOHi{EAIEZCDC/ADCC%E
BT BFEEEIRLWVICENMDD ST, EB415AEAED 7R MOY A MEERTEOH LN, TDI EIFEKEFTIVIC
HI1FBNMOSDRFREICH W T, CDC/ADCCICIREFEL AR WHMREEMBIERET I EETERT D, —
H. ES415BERAWVWTET L AERLTCE 7R bOY A MNEEARN S H. E5415B mutant (CDC/ADCC - - RTE
t -) ZAVASBEIONERRICI /07 ) 7OEBIEHLNZEOD, BEAT7AMNOYA MEERRESHLNA
Mot 2D EDD, ZIK:'ET)H;ZBHéNMOSDﬁﬁﬁEk [&CDC/ADCCICikTF L A WlREE =B EIE L. *
DA N Z X LICHEIKRERNAQPARTELAREE S 5 Z E AR I N,

2. MRABRREEDOHE (F:R)

We investigated whether an antibody against the extracellular domains of aquaporin-4 (anti-AQP4 antibody)
lacking functionality for CDC and ADCC, which is a potential candidate for a new therapeutic drug for
neuromyelitis optica spectrum disorders (NMOSD), is harmful or not by Man in vitro system using primary
cultured astrocytes and by @an in vivo system using experimental autoimmune encephalomyelitis (EAE) model
rats induced by guinea pig myelin basic protein.

Regarding @, we tried to estimate effects of binding of anti-AQP4 antibody to AQP4 on expression of]
inflammatory cytokines and chemokines in astrocytes, using two monoclonal antibodies against the
extracellular domains of AQP4, E5415A (an antibody strongly inducing endocytosis of AQP4) and E5415B (an
antibody inducing little endocytosis of AQP4). However, we did not see any alterations of expression of
cytokines or chemokines, regardless of an ability of inducing endocytosis of AQP4.

As for @, we produced new recombinant E5415B having multiple substitution mutations that eliminate
functionality for CDC and ADCC (CDC/ADCC -, endocytosis -), in addition to E5415A (CDC/ADCC +,
endocytosis +), E5415B (CDC/ADCC +, endocytosis -), and E5415A mutant (CDC/ADCC -, endocytosis +).
Interestingly, injection of E5415A mutant caused loss of astrocytic markers comparable to that induced by
E5415A, suggesting that a cytotoxic mechanism independent of CDC or ADCC is involved in the NMOSD-like
pathology in this model. Although injection of E5415B also caused astrocyte loss, the mutant of E5415B did
not, suggesting that antibody-induced endocytosis of AQP4 is involved in the cytotoxic mechanism
independent of CDC or ADCC in the model.
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