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Neuromyelitis optica (NMO) is an inflammatory demyelinating disease of the central nervous
system caused by autoantibodies against the astrocyte water channel aquaporin 4 (AQP4-Ab). It
predominantly affects spinal cord and optic nerves, characterized by the longitudinally extensive
transverse myelitis extending three or more vertebral segments and severe optic neuritis with poor
visual recovery. A majority of the patients with NMO has a relapsing progressive course, resulting in
severe neurological disability including blindness and paralysis. Patients with NMO are distributed
predominantly in Asian rather than in Western countries, and the median age of onset is 40 years.
Therefore, it has become a problem that the physical disability causes substantial social loss in our
country.

Acute relapse in NMO are treated with high-dose intravenous corticosteroids and plasmapheresis.
As for relapse prevention, oral corticosteroids and immunosuppressive agents are used. However,
despite use of these treatments, attacks and disease progression still occur. These problems make it
urgent to develop novel and effective therapies.

Experimental animal models of NMO have provided a substantial contribution to understanding the
pathogenic mechanisms and developing effective treatments. We established an animal model by
passive transfer of NMO-IgG from patient serum into rats with experimental autoimmune
encephalomyelitis, demonstrating the pathogenicity of AQP4-Ab. Furthermore, we reported that
activation of complement-dependent pathway causes astrocytic necrosis. Therefore, AQP4-Ab and
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complement-dependent cytotoxicity were established as targets for the treatment of NMO. In our study,
we aim to improve the animal model closer to NMO pathomechanism, identify a novel pathogenic-
related factor, and develop novel treatments. Specifically, it is as follows: (1) identifying DNA
sequences of AQP4-Ab in plasmablast from cerebrospinal fluid of NMO patients by single-cell PCR,
(2) generating recombinant AQP4-Ab, (3) investigating therapeutic targets based on animal models,
(4) identifying novel biomarkers.
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