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Development of therapeutics for Alzheimer’s disease (AD) is an urgent research task. Amyloid # (Af) is one of the
causative proteins of AD. Irie et af. identified a toxic conformer among the various structures of 42-mer Af (Af42).
This conformer, which possesses a turn structure at the positions Glu22-Asp23, exhibits rapid oligomerization and po-
tent neurotoxicity. By the generation of conformationally-specific antibodies against this toxic conformer of Af, eleva-
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(Received December 4, 2020)
Development of therapeutics for Alzheimer’s disease (AD) is an urgent research task. Amyloid # (Af) is one of the ™|
causative proteins of AD. Irie ef af, identified a toxic conformer among the various structures of 42-mer AfS (Af42) .
This conformer, which possesses a turn structure at the positions Glu22-Asp23, exhibits rapid oligomerization and po-
tent nenrotoxicity. By the generation of conformationally-specific antibodies against this toxic conformer of A8, eleva-

tion of the toxic conformer in the ATY brain was strongly suggested. To investigate the pathogenic role of the toxiccon- L

former in AD, passive immunization experiments against conventional AD model mice were conducted. Specific an-
tibody administration improved the behavioral abnormalities observed in ATY model mice without affecting senile plaque
pathology. Next, knock-in mice exclusively producing the toxic conformer of Af were generated. These mice exhibited
cognitive dysfunction and oligomerization of Af, which preceded the onset of the plaque deposition. Taken together,
the toxic conformer of Af is confirmed to be involved in the pathogenesis of AD, and our knock-in mice could be useful =
in analyzing the Af oligomer-related pathology of AD.

Key words Alzheimer’s disease; amyloid £; the toxic conformer; immunotherapy; knock-in mice }
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Characterization of amyloid B (AB) oligomers, the transition species present
prior to the formation of AP fibrils and that have cytotoxicity, has become one
of the major topics in the investigations of Alzheimer's disease (AD)
pathogenesis. However, studying pathophysiological properties of AP oligomers is
challenging due to the instability of these protein complexes in vitro. Here, we
report that conformation-restricted AP42 with an intramolecular disulfide bond at
positions 17 and 28 (SS-Ap42) formed stable AP oligomers in vitro. Thioflavin T
binding assays, nondenaturing gel electrophoresis, and morphological analyses
revealed that S5-AB42 maintained cligomeric structure, whereas wild-type AB42 and
the highly aggregative AB42 mutant with E22P substitution (E22P-Ap42) formed AP
fibrils. In agreement with these observations, S5-AP42 was more cytotoxic
compared to the wild-type and E22P-AB42 in cell cultures. Furthermore, we
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