. HOKKAIDO UNIVERSITY

Studies on neuronal function using votage-gated Ca2+ channel Cav2.1a1 subunit mutant mice [an

Hitle abstract of dissertation and a summary of dissertation review]
Author (s) &, RE
Degree Grantor biEERE
Degree Name B (BEZ)

Dissertation Number 2869985

Issue Date 2016-09-26
Doc URL https://hdl. handle.net/2115/63573
Rights(URL) https://creativecommons.org/licenses/by-nc-sa/2.1/jp/
Type doctoral thesis
File Information Tae Yeon Kim abstract.pdf, RXHABDEES

kaid
e U"/Le

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AR LR DE
HEOBRLGEFOLF : HE (BES) K4 : Tae Yeon Kim

L i SCRE A

=1}

Studies on neuronal function using voltage-gated Ca** channel Cav2.1a4
subunit mutant mice

(Cav2.1 F ¥ R/VOFREEREIZ 1T &R ENC B3 HAFSE
-Cav2.lol Bz FER~U XA ZHAWNT-)

Voltage-gated Ca?* channel is widely distributed in central nervous system (CNS) and
plays important role in Ca**-dependent cell functions. It is consisted of as, 02/8, B, and y
subunits. Glutamate is an important excitatory neurotransmitter mediated by Cav2.1
channel in CNS, essential for learning and memory. However, excessive glutamate induces
excitotoxicity. Glutamate binds to specific receptors including, kainate/AMPA. Kainate
administration is used in many studies to induce excitotoxicity model in the brain.

Mutation in human Cav2.1a; subunit (Cav2.1a;) causes severa neurologic disorders. The
mutations have also been discovered in mice including rolling Nagoya and tottering-6j
mice. These mice display similar neurologic disorders to those of human.

| examined the protective effect of Cav2.1 channel in kainate-induced and cryogenic
brain injury using rolling Nagoya, and absence-like seizures and studied characteristics of
tottering-6j mice.

Rolling Nagoya mouse is a recessive mutant strain and it shows 40% less Ca?* current
amplitude compared to wild-type (+/+) mice. It exhibits ataxia but not seizures. The mutant
Cav2.1ay increases with age-dependent manner in heterozygous rolling Nagoya (rol/+)
mice. The sensitivity of kainate-induced seizure has decreased in aged rol/+ mice than +/+
mice. Also neuronal damage and the number of reactive astrocyte in hippocampus were
also decreased in aged rol/+ mice. In addition, western blot result showed significantly
lower pp38 expression in aged rol/+ mice (Chapter 1). Cryogenic brain damages were
induced in homozygous rolling Nagoya (rol/rol) mice. rol/rol mice showed smaller lesion,
less neuronal damage and smaller number of reactive astrocyte after injury. Western blot of
Cav2.1 channel inhibitor-post-treated mice showed lower level of pp38 expression than
vehicle-treated mice (Chapter 2). The results of these studies indicate that Cav2.1 channel is
related with p38 MAPK signaling, leading to decreasing neuronal cell death.



In this study, tottering-6j mouse showed absence-like seizure and pharmacol ogical
characteristic similar to those of human. Increased expression of TH, Zebrinll, and Ryr3,
and decreased expression of Calb2 were found in the cerebellum of tottering-6j mice
compared to +/+ mice. These results suggest that Ca?* signaling is related with the seizure
and cerebellar gene expression of tottering-6j mice (Chapter 3).

The studies using aged rolling Nagoya mice revealed that mutant Cav2.1 channel has a
protective effect in seizure and p38 MAPK signaling is related with neuronal damage. Also,
the results suggested that Cav2.1 channel and pp38 inhibitor could be used as therapeutic
agents against seizure and brain injury. The study using tottering-6j mice showed that the
different location of the Cav2.1a; mutation is important in seizure and gene expression in
cerebellum. Thus, tottering-6j mice could be useful model for Cav2.1 channel function
study.

| demonstrated that the difference of the mutation location in Cav2.1a, leads to different
symptoms and gene expression. However, how Cav2.1 channel is related in certain disease,
certain signaling cascade and certain gene expression is not known. Although further
studies are warranted, | suggest that Cav2.1a; mutant mice would be useful models for
researching Cav2.1 channel function and various Cav2.1 channel related neurological
diseases and devel oping therapeutic agent.



