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Synechocystis sp. PCC6803
・Floating unicellular cyanobacterium

・Model microorganism: photosynthesis, biofuel 

and acclimation to environmental changes.

Purpose : Evaluate the mechanical properties of 

wild type and mutant type cell under osmotic shock.
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Calculation
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Displacement :

where : 

𝐼𝑎 : amplitude of grating intensity 

𝐼𝑏 : background intensity 

𝜙𝑚 : phase of moiré fringe 

where : 

𝑝 : The pitch of the gratings

[ref.] H. Sugiura, et al., Micromachines, 

6, pp. 660-673, 2015
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𝐸𝑐 : Young’s modulus of cell

𝜈 : Poisson’s ratio 

𝐹𝑠 : Force 

𝐷0 : Original size of cell 

𝐷 : Deformed size of cell

𝜀 : Deformation rate

Hertzian contact theory
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Conclusion: We succeeded in measuring the young’s modulus of wild type 

and mutant type of Synechocystis sp. PCC6803 under osmotic stress.

We report the evaluation results of mechanical characterization of Synechocystis sp.

PCC 6803. We constructed the force measurement system using the microfluidic chip.

Using the system, we evaluated the Young’s modulus of two cell groups of wild type

and mutant type, which was knocked out mechanosensitive channels. We confirmed
that We succeeded in measuring the mechanical characteristics of cyanobacterium.
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