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A fluorescence neural probe for cell-type-specific electrophysiology

Abstract(@&):

The investigation of the cell-type-specific neural activity in neural circuits is important for the
understanding of the mechanism behind brain functions. To date, optical devices, combined with cell-
type-specific protein expression of fluorescence indicator, allowed monitoring cell-type-specific
activities. However, the temporal resolution of fluorescence monitoring was significantly low. Herein,
we present a multimodal fluorescence neural probe that enables cell-type-specific electrophysiology
in the neural circuit with a high spatiotemporal resolution. To conduct the cell-type-specific
electrophysiology, a photodiode and an electrode-array pair were monolithically integrated on tip of
a minimal-form-factor silicon probe. We successfully conduct cell-type-specific electrophysiology by
performing cell-type identification of neurons under investigation with the fluorescence signals and
monitoring the electrical activities of the identified neurons in the in vivo neural circuit. We believe
the proposed device would enable the in-depth study of neural circuits, especially those consisting of

neurons of various cell types participating in a number of different roles.
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