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1. Background of research

The complex hardwired neural circuits are reproducibly formed by the species-specific genetic programs.
However, neural circuits in higher vertebrates remain flexible in early postnatal life and change in shape and
efficacy by experience and conditions of individual animals. The mechanisms of brain plasticity during critical
periods have largely remained to be elucidated.

2. Research objectives

I seek to identify the molecular and cellular mechanisms of cell shape changes and neural circuit rewiring
during critical periods with special reference to the dendrite branch formation of Purkinje neurons during
cerebellar circuit formation.

3. Research characteristics (incl. originality and creativity)

Taking advantage of detailed knowledge of physiology and anatomy of the mouse cerebellum, I try to identify
the cellular basis of dynamic remodeling of Purkinje cell dendrites and analyze their structural and functional
significance by multilevel approaches including cellular imaging, molecular anatomy and mathematical
modeling.

4. Anticipated effects and future applications of research

We hope that this approach will contribute to our deeper understanding of critical period regulation and open
new avenues for neurology and education to devising new approaches for therapy of neuropsychiatric diseases
and lifelong learning.
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Mechanisms of program-independent remodeling of dendrite patterns
in developmental plasticity of neural circuit formation and behavior

Reserch aims and scopes
Hardwired neural circuits are remodeled by experience during critical periods



Activity-dependent regulation of dendrite pattern

Cellular basis of dendrite remodeling

Anatomy and physiology of mutant animals

From cell to behavior

Behavioral analyses

Effects on local neural circuits and behavior

Dynamics of dendrite formation From cell to physical principle 

Live-cell imaging of dendrite dynamics Mathematical modeling and computer simulation

Fundamentals of branch pattern formationSpatio-temporal regulation of signal networks

Research plans
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