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【Purpose and Background of the Research】 Scientific Significance】 

 The organization and the integrative regulation 
of the neural network are fundamental subjects 
for a better understanding of mechanisms 
underlying brain function and dysfunction.  The 
cerebellum is the key neural substrate that 
controls motor coordination and learning.  The 
research projects using the reversible 
neurotransmission blocking (RNB) technique are 
directed toward the following subjects: 
1) how the cerebellar network controls motor 

coordination and motor learning. 
2) how the functional cerebellar network is 

established in an activity-dependent manner 
during development. 

 
【Research Methods】 

1. Regulatory mechanisms of the cerebellar 
circuit 

 We developed a novel RNB technique that 
allowed us to selectively and reversibly block a 
particular neural transmission in the neural 
network and to dissect sequential processes of 
motor learning at different cerebellar circuits.  
The mechanisms underlying different processes 
of motor learning (expression of motor learning 
at Purkinje cells and acquisition/storage of 
motor learning at the interpositus and 
vestibular nuclei) will be investigated by 
various approaches combining in vivo Ca2+ 
imaging, electrophysiology, molecular biology 
and microarray analysis of the RNB model 
mice. 
 
2. Maturing mechanisms of the cerebellar 

circuit 
 The cerebellar granule cells mature at the 
postnatal period.  The gene expression in 
maturing processes is controlled by a master 
transcription factor via a sequential 
activity-dependent mechanism involving the 
stimulation of glutamate receptors, Na+ and 
Ca2+ channels and intracellular Ca2+ signaling.  
This investigation will explore the regulatory 
mechanisms of gene expression and Ca2+ 
signaling in granule cell maturation. 

1. This project deals with the central theme of 
brain science as to how neural information is 
processed and integrated in the neural 
network and how memory and learning are 
acquired, expressed and stored by integrative 
mechanisms of the different neural circuits. 

2. The mechanisms that govern maturation of 
the neural network in an activity-dependent 
manner largely remain elucive and are being 
explored in this project.  
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