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One of hallmarks of animal intelligence is the cognitive flexibility. The animal can flexibly solve various tasks
even if the animal has never encountered them before, and this ability is considered based on the notion that the animal
exploits “compositionality” of task representations. Such ability allows the animal to transfer prior knowledge and apply
it to novel situations. Conventionally, neural activity has been measured when the animal is performing one task at a
time. With such approaches, it is impossible to study whether the same neurons are shared across various tasks or there
are specialized cell assemblies dedicated for each task. Theoretical studies have recently demonstrated that using
recurrent neural networks the same neural population can be used for various tasks provided that the functional
attributes are the same (Yang, et al., 2017). We will utilize this Yang’s model. In this study, we let the mouse perform a
two-alternative forced choice paradigm (2AFC). Then we observe the neural activity in the mouse brain during
executing the 2AFC task using the two-photon microscope, capable of imaging the cerebral cortex region desired by the

experimenter to the deep part efficiently in the spatiotemporal manner.
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