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Mechanosensitive channel (MscL) is known as an ion channel of cyanobacteria.
It is necessary for the regulation of osmotic pressure of cell and tension of the biomembrane.
However, the mechanical property of whole cell for such osmoregulation is not well investigated. In
this study, to overcome the difficulties caused by the small size of the cell, a measurement system
is constructed. This system consists of a robot integrated microfluidic chip and an optical tweezers
system. Using this system, change of the mechanical property of the cell caused by the absence of

the MscL was clarified by the experiments.
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Figure 1  (a)Principle of the chip measurement method, (b) figure of the experiment.
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Figure 2 (a) View of the fabricated microfluidic chip, (b)interface of two different liquid, and (c) the
movement of sensor, pushing probe before and after the liquid exchange.
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Figure 3 (a)Schematic diagram of stiffness measurement using a sharp AFM tip, (b) Schematic diagram
of stiffness measurement using a flat AFM tip. (c) An SEM photograph of the flat AFM tip
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Figure 4 (a)Principle of high-speed solution replacement, (b) figure of the cells trapped between the pillar
and the bottom of microchannel, (c) figure of the formed liquid bridge.
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Figure 5 Young’s modulus of cyanobacteria measured by flat AFM tip and microfluidic chip
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