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研究成果の概要（和文）：海馬は陳述記憶形成に重要である。しかし記憶がどのように表現され、いつまで海馬で保持
されているか、想起時に再現されているのか不明である。これは海馬の神経細胞を長期に観察する事ができないためで
ある。我々は海馬の約1000個の細胞の活動を仮想現実空間内で二光子顕微鏡Ca2+イメージングを用い長期観察した。行
動学習の後に約2%の細胞が一連の行動の特定の時点で発火することが明らかになり、それは観察後２週間以上安定して
いた。更に全体の約20%の細胞がその日毎に表現に加わった。この表現は行動パタンに非常に特有で、行動パタンを変
化させると再構成された。また記憶想起が起こっている時に必ずしも発火していなかった。

研究成果の概要（英文）：Hippocampus is involved in the encoding an episodic experience into a physical 
trace in brain. However, how an episode is represented at cellular resolution, how long it lasts, and 
whether the same representation is reinstated upon recall are still not fully elucidated due to the lack 
of method to longitudinally observe representation. We performed two-photon microscopic Ca2+-imaging of 
~1000 CA1 pyramidal neurons from mouse dorsal hippocampus during a familiar episodic event under virtual 
reality over two weeks. The hippocampal representation consists of a group of neurons firing sequentially 
during the event; ~2% of the cells fire at specific time point consistently while ~20% join the 
representation on each day and turn over in a few days. A change in the episode sequence largely 
eliminates both components, even the animal is behaviorally recalling the episode indicating the 
retrieval of a familiar episodic sequence can take place without a reinstatement of the same 
representation.

研究分野： 総合領域

キーワード： 海馬　記憶　神経細胞集成体　シナプス可塑性
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 şŨĆĪ5įƑǕƉĖǖǡ Hippocampus is 
involved in the encoding an episodic experi-
ence into a physical trace in brain. However, 
how an episode is represented at cellular reso-
lution, how long it lasts, and whether the same 
representation is reinstated upon recall are still 
not fully elucidated due to the lack of method 
to longitudinally observe a representation. We 
performed two-photon microscopic 
Ca2+-imaging of ~1000 CA1 pyramidal neu-
rons from mouse dorsal hippocampus during a 
familiar episodic event under virtual reality 
over two weeks. The hippocampal representa-
tion consists of a group of neurons firing se-
quentially during the event; ~2% of the cells 
fire at a specific time point consistently while 
~20% join the representation on each day and 
turn over in a few days. A change in the epi-
sode sequence largely eliminates both compo-
nents, even the animal is behaviorally recalling 
the episode indicating the retrieval of a famili-
ar episodic sequence can take place without a 
reinstatement of the same representation.  
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