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Abstract:
Biological membranes are involved in a large number of cellular processes
including cell migration, membrane trafficking, and cell signaling. The
proper responses of cells to mechanical stimuli are important in numerous
physiological processes. With the development of microsystem engineering
tools, controlled and repeatable application of active mechanical input to
single cells is becoming more available. In the first part of the talk, I will
describe a multilayer microfluidic device using soft lithography with the
goal of applying controlled aspiration and compression to single cells. The
device, called microfluidic pipette array and compression (µFPAnC),
consists of a flow channel with trapping cups that have narrow
microchannels to the side to serve as aspiration micropipettes. Two
independent pneumatically controlled valves above the flow channel serve
to facilitate single cell loading and compression when they are actuated.
The design enabled us to perform mechanical measurements of single cells
at a higher throughput compared to manual micropipette aspiration. In the

second part of my talk, I will describe how cell tension influence cellular
activities in clathrin-mediated endocytosis and mechanosensitive channels
(Msc). Using biophysical/bioengineering tools, we have uncovered
mechanisms of tension-mediated changes to clathrin-coated pit dynamics
and Msc activation. Together, our work provides basic understanding of
cellular mechanotransduction.
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