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In this project, we focused on a group of psychiatric disorder-related genes that recent human genetic studies
indicate are responsible for neuronal calcium signaling. We are examining the effect of mutations on the
molecular function of these genes and developing genetically modified disease mouse models, in which the
pathophysiology arise from either gain- or loss-of-function mutations in a risk gene to be investigated. Utilizing
these disease animal models we are planning to perform multi-faceted research, including molecular, cellular,
and histological analyses.

Research and development plan 1:

Focusing on the role of the calcium-signaling pathway in neuronal circuit development, we aimed to elucidate
the physiological functions of a group of molecules during the formation of neuronal circuits, which are
responsible for neuronal calcium signaling and are suggested risk genes in autism spectrum disorder and
schizophrenia.

Assistant Professor Shin-ichiro Horigane (Research Institute of Environmental Medicine, Nagoya University)
have set up a live imaging experiment to investigate calcium dynamics in neurons at the neurodevelopmental
stage. In addition, we examined the effect of the expression of the candidate molecule on neural circuit formation
with Assistant Professor Hajime Fujii (Graduate School of Medicine, University of Tokyo). Furthermore,
together with Professor Minoru Wakamori (Graduate School of Dentistry, Tohoku University), we investigated
the molecular mechanism underlying calcium dynamics in juvenile neurons using electrophysiological methods.
We explored candidate molecules responsible for calcium activities during the developmental stage through
these investigations.

Research and development plan 2:

To clarify the effect of a rare single nucleotide mutation, identified by Associate Professor Branko Aleksic
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(Graduate School of Medicine, Nagoya University) in schizophrenia and autism spectrum disorder patients, on
molecular function, we developed expression vectors encoding the mutant genes and performed biochemical
evaluation. Professor Minoru Wakamori (Graduate School of Dentistry, Tohoku University) further performed
electrophysiological evaluations using the expression vectors.

Research and development plan 3:

We promoted the development and evaluation of a conditional disease mouse model that enables enhancing
or reducing activity of the molecule at a specific time and/or in groups of cells. Assistant Professor Hajime Fujii
(Graduate School of Medicine, University of Tokyo) prepared a homozygous colony of the conditional mouse
model at the University of Tokyo and transported them to Nagoya University. In addition, we collaborated with
Professor Norio Ozaki’s group (Graduate School of Medicine, Nagoya University) to establish a novel
conditional mouse model. Associate Professor Daisuke Mori in Norio Ozaki’s group (Graduate School of
Medicine, Nagoya University), cooperated with us to confirm the design and complete preparation of the

targeting vector, which was injected into fertilized eggs.
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