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Analysis of neuronal circuits that control body posture using larval zebrafish

Higashijima, Shin-ichi
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Maintaining head and body orientation relative to the Earth’ s vertical
gravity axis is vital for survival. Vestibular organs in the inner ear play a crucial role for this
task. Sensory hair cells in the otolith organs receive linear acceleration, e.g., head tilt,
translation and vibration. To visualize hair cell responses to the head motion, we built a
microscope in which an objective lens can tilt with a small sample 360 degree by a motorized stage
during Calcium imaging. With this tiltable objective microscope, we imaged neural activity in all
the utricular hair cell at the single-cell level during pitch or roll tilt/vibration in 5-day-old
transgenic zebrafish larvae expressing Calcium indicator, jGCaMP7f, and red fluorescent protein,
tdTomato, in the hair cells. The imagin? strategy we have established here is applicable to the
central nervous system, and thus it will provide deeper understanding of the vestibular processing
in the brain.
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