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要旨: 

“It is like riding a bike”. This phrase refers to memory retention of a learned task in the absence of practice. 

It is clear from our everyday experience that the nervous system forms long-term motor memories. However, 

experimental demonstration of how motor memories are formed and retained remains elusive.  

In the first half of the lecture, I will introduce a phenomenon in which the spinal cord learns and retains a 

learned behavior regulated by two inhibitory neuronal populations and mechanisms that control each phase 

of learning. Our findings suggest an experience-dependent shift in circuit engagement that generates identical 

behavior, where the spinal cord initially relies on somatosensory information to isolate rules for adapting 

motor output, while it engages motor output circuits directly upon learning. 

In the second half, I will discuss the principle of motor adaptation, which is facilitated by comparing predictive 

feedforward signals to sensory inputs to update motor commands. This work highlights superior colliculus 

circuits linking visual input from the retina to brainstem nuclei, the Pontine Reticular Nucleus (PRN). Our 

anatomical tracing study reveals that the SC is in a prime position for integrating visual information and an 

efference copy of motor commands from the PRN. In support of this idea, chemogenetic silencing of SC-PRN 

projection neurons deteriorates reaching kinematics. Therefore, these findings suggest the SC serves as a 

critical contributor to optimizing motor performance by enabling the comparison between visual input and 

predictive feedforward signals to ensure precise reaching movement. 
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今年度の機能生物学セミナーは、対面形式で実施します。登録している博士課程の学生は出席で評価し

ますので、対面講義に出席して下さい。オンライン配信はありません。 

問合せ先：医学系研究科 統合生理学 大木 研一(kohki@m.u-tokyo.ac.jp)  内線 23459 


