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            Abstract
We introduce an optical platform for rapid, high-throughput screening of exogenous molecules that affect cellular mechanotransduction. Our method initiates mechanotransduction in adherent cells using single laser-microbeam generated microcavitation bubbles without requiring flow chambers or microfluidics. These microcavitation bubbles expose adherent cells to a microtsunami, a transient microscale burst of hydrodynamic shear stress, which stimulates cells over areas approaching 1â€…mm2. We demonstrate microtsunami-initiated mechanosignalling in primary human endothelial cells. This observed signalling is consistent with G-protein-coupled receptor stimulation, resulting in Ca2+ release by the endoplasmic reticulum. Moreover, we demonstrate the dose-dependent modulation of microtsunami-induced Ca2+ signalling by introducing a known inhibitor to this pathway. The imaging of Ca2+ signalling and its modulation by exogenous molecules demonstrates the capacity to initiate and assess cellular mechanosignalling in real time. We utilize this capability to screen the effects of a set of small molecules on cellular mechanotransduction in 96-well plates using standard imaging cytometry.
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                    Figure 1: Pulsed laser microbeam exposes adherent cells to a transient Î¼CB.[image: ]


Figure 2: Radial dependence of a Î¼tsunami-generated hydrodynamic shear stress impulse.[image: ]


Figure 3: Ca2+ signalling following Î¼tsunami exposure.[image: ]


Figure 4: Dose-dependent effect of IP3 inhibitor on Î¼tsumani-induced Ca2+ signalling.[image: ]


Figure 5: Use of Î¼tsunamis for HTS.[image: ]
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