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Development of optical large-scale membrane potential measurement methods based
on communication technology
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Various investigations were carried out to develop a method for large-scale
measurement of neural activity using membrane potential-responsive fluorescent proteins. First, a
home-built multiphoton microscope was designed and constructed to study the measurement conditions,
enabling fluorescent images to be acquired from neurons. Next, assuming that the target neurons move
during the measurement, we developed an algorithm for estimating and tracking the cell positions
and verified the principle experimentally. Furthermore, the implementation form of the multi-point
detection method using available optical elements such as objective lenses and scanners was
investigated, and the measurement frequency in a specific implementation form was estimated by
numerical simulation and theoretical calculation, and conditions were found under which
approximately 2000 mouse neurons could be measured at approximately 1 kHz.
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