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In vivo imaging analysis of neuron-glia dynamics in neurological disease models
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Alexander disease is a neurological disorder caused by mutations in the
astrocyte-specific gene GFAP, also known as primary astrocyte disease. This study focused on
microglia, another type of glial cell, and showed that microglia are actively involved in the
pathogenesis of Alexander disease. Our studies using a mouse model suggested that microglia sense
the elevated extracellular ATP produced by astrocytic pathology in model mice as a pathological
signal via the P2Y12 receptor and suppress astrocyte pathology. Microglia were found to have
important disease-modifying effects on Alexander disease, the primary astrocytic disease. The study
can be expected to contribute to the development of future therapies based on microglial
manipulation.



protein (GFAP)
Ca2+
GFAP
Ca2+
(Tanaka et al. Glia 2007)
GFAP
Ca2+
Ca2+
2 Ca*
Ca2+
Ca* 1P3
GFAP Len2 C3
al. Glia 2018) Ca*
Ca2+
Ca2+
Ca2+
(AXD)
(scRNA-seq) Ibal
(Ibal-tTA;tet0-GCaMP6)  AxD
AxD Ca*
SCRNA-seq
Brain 2024
AxD GFAP

2 Ca®

GFAP

glial fibrillary acidic

GFAP GFAP
Ca2+
GFAP R239H
Lenz C3
Ca2+
Ca2+
Ca2+
GFAP
1p3r2
(Saito et
Ca2+
Ca2+
Ca2+
Ca2+
Saito et al.
AxD
AxD Ibal-GCaMP6-



60TM Ca?
Ca? P2Y12
Saito et al. Brain 2024

ca* SCRNA-seq
AxD
P2Y12 Ca*
ATP ADP
ATP
ATP Entpd?2 NTPDase2
AxD NTPDase2
ATP ADP
P2Y12 Ca*
Saito et al. Brain 2024
ATP
AxD
P2Y12 AxD
AxD
AxD
SIRNA P2Y12
P2Y12
AxD

Saito et al. Brain 2024



58
2022
853-857
DOl
Koizumi Schuichi Shigetomi Eiji Sano Fumikazu Saito Kozo Kim Sun Kwang Nabekura Junichi 23
Abnormal Ca2+ Signals in Reactive Astrocytes as a Common Cause of Brain Diseases 2021
International Journal of Molecular Sciences 149
DOl
10.3390/ijms23010149
Ca2+ 2021
DOl
Saito Kozo Shigetomi Eiji Shinozaki Youichi Kobayashi Kenji Parajuli Bijay Kubota Yuto 147
Sakai Kent Miyakawa Miho Horiuchi Hiroshi Nabekura Junichi Koizumi Schuichi
Microglia sense astrocyte dysfunction and prevent disease progression in an Alexander disease 2023
model
Brain 698 716

Dol
10.1093/brain/awad358




Le Yen-Phung Saito Kozo Parajuli Bijay Sakai Kent Kubota Yuto Miyakawa Miho Shinozaki 24
Youichi Shigetomi Eiji Koizumi Schuichi

Severity of Peripheral Infection Differentially Affects Brain Functions in Mice via Microglia- 2023
Dependent and -Independent Mechanisms

International Journal of Molecular Sciences 17597 17597

DOl
10.3390/i jms242417597

Microglia sense dysfunction of astrocytes by P2Y12 receptors and prevent disease progression of Alexander disease model
mice.
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The mechanisms of which microglia are related to the pathology in the “ primary astrocytic disease” Alexander disease
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Microglia Ca2+ signals in Alexander disease model
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