©
2020 2022

Elucidation of the mechanism and physiological significance of cortical neural
propagation using wide-field two-photon microscope
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The brain is a collection of parts that play different roles, and neurons in

each brain region form neural circuits through synapses, and higher brain functions are thought to
arise in these neural circuits. However, no observational system has been established to measure
neural activity with single-cell resolution across multiple regions, and the functional structure of

neural circuits over a wide area has remained unknown. We used a wide-field two-photon excitation
microscope, FASHIO-2PM, to measure more than 16,000 neural activities of L2 excitatory neurons in an
awake mouse and analyzed functional networks defined by the neural activity. It was revealed that
the functional networks of the cortex have the propensity of a small-world network and the presence
of rare hub cells that are cooperatively active with more than 100 neurons.
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