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Integrated acoustics and cell biology approach to develop sonogenetics
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In this study I aimed to reveal cell-level responses against acoustic
stimulation, and planed a set of researches focusing on genetic, metabolic, and differentiation
activities of cells. To understand gene responses against sound, genome-wide analyses were performed

using next generation sequencing and identified ~200 sound-responsive genes. Cellular and acoustic
factors affecting the response were also revealed. The effects of sound on metabolic and cell
morphological activities were then investigated, including sound-dependent production of bioactive
lipids and signal transduction through focal adhesion structure. Effects on cell differentiation for
osteocyte and adipocyte were also revealed. These findings characterize sound as an environmental
factor directly sensed at cell-level, and uncover fundamental relationships between life and sound.
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