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Associative memorK between object and place in hippocampus using virtual reality
and in vivo two-photon calcium imaging
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We aimed to elucidate activity of cell assembly in hippocampus during association
of object and place information. For the purpose, we imaged neuronal activities during the learning using
transgenic mice that express a fluorescent calcium sensor protein G-CaMP7 in hippocampal CAl pyramidal
neurons. Mice stayed the correct target of three targets for 2 sec to receive reward in a virtual linear
track. While the animals navigate through the track, a population of neurons exhibited place-cell like
activity. In addition, another group of neurons demonstrated time-locked activity while the mice stayed
at the target zone. The representation of target was stable: some of them remained multiple days and
still responded even reward zone were relocated. These results indicate that information with higher
value is more stably represented in subpopulations of neurons in hippocampal CAl than that without value.
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