18p-221-8 HESEIEANELLESHHBAS WATHE (2021 4251V6H)

pH modulation in adhesive cells with a protonic biotransducer
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Protons (H+) is essential to most physiological activities of organelles and cells. Proton transport
across the cell membrane regulates cell functions like maintenance of intracellular pH, which is involved in
the process of cell volume regulation, small molecules transport and insulin action. Protonic biodevices are
directly coupled with H+ concentration (pH) to facilitate engineering interactions with these physiological
processes through proton motive force, due to both proton gradient and potential gradient across the cell
membrane. In the previews work, Miyake’s lab has demonstrated a H+-biotransducer that can successfully
control the rate of ATP synthesis in the isolated mitochondria with controlled H+ transmitter [1]. However,
a mitochondria functions with glycolysis in metabolic pathway inside a cell. Furthermore, pH modulation
in the cells faces problems such as insufficient proton transport from the outside to the inside of the cell and
self-regulation of pH in the cells. Here we focused on sufficient pH modulation in the cells with our
protonic biotransducer. While the isolated mitochondria is directly coupled with H+ concentration, the cell
prevent ionic flow through the cellular membrane, so an access to cellular cytoplasm is required for

function modulation. In this research, the purpose is to improve pH modulation ability with SPA-based
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biotransducer and to make an interactive communication with the cell.

Fig.1. Shemetic of Intracellular cell functions modification by proton bio-device
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