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Analysis of bacteria in a fluctuating environment at the single-cell level
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We tried to construct a tiny chamber which enables rapid medium replacement under
microscope to observe living cells at the single-cell level in real time. This micro chamber consists two
parts: a small room for cell growth without washout from the fluid; a channel providing various concentrat
ions of medium to the room by oscillating flow speeds of multiple inlets. Using fluorescent beads and pigm
ent in the medium, we measured the speed of medium replacement in the room. As a result, the chamber repla
ced the medium in the room within 10 sec, less than half time of our expectation. Subsequently, the bacter
ial cells producing fluorescence proteins were loaded to the chamber and proliferated in the room by feedi
ng the fresh medium. The protein concentrations fluctuated overtime accompanied with cell growth and varie
d among isogenic sister cells as a consequence. Thus, the micro chamber with rapid medium replacement reve
aled the cellular individuality even in the constant environment.
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