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Development of deep brain_imaging technology in behaving animals: stability and
instability of neuronal circuit under physiological and pathophysiological
conditions
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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 CA1l 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.
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e O EE (3530) © 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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