M echanoelectrical transduction at the cell-substrate interface
K. Poole, S Sanati, N. Bavi and J. Richardson, School of Medical Sciences, University of New South Wales,
NSW 2052, Australia.

The ability of cells to sense and respond to their physical environment is fundamental to a broad spectrum
of biological processes. Cells express an array of force sensors that can transduce mechanical inputs int
biochemical signals, including mechanically eat&d (MA) ion channels. These ion channels form pores in the
plasma membrane and their open probability increases with increasing mechanical wvgyat.t8els hae
been deeloped to ®oke mechanically-actiated currents in order to study MA channel function amglilegion.

MA channels hee traditionally been actbéted by membrane stretch (using high- speed pressure clamp) or
cellular indentation (using a glass probe). More recently we kstablished a technique to apply deflection
stimuli at the interface between cells and their substrate (using elastomeric pillar arrays as force transducers)
Studying the actetion of MA channels using this array of different techniques has highlightedrhportant

contet is in understanding MA channel agtion: the PIEZO1 channel is agdted by stretch, indentation and
deflection and TRPV4 by deflection alone. As such, TRPV4 is onlyagardi by mechanical stimuli when it is
integrated into the cell-substrate intré. In addition, the mechanical properties of the substrate to which cells
are bound can regulate the sensitivity of PIEZO1 and TRPV4,ashaoih dependent orytoskeletal elements

within the cell. V¢ propose that the inggation of transductionia multiple MA channels could engender cells

with a tuneable and dirse repertoire of mechanical sensing.
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