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Control of protein expression dynamics by using microfluidic and optogenetic
technology
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An experimental platform was developed using a microfluidic device capable
of precisely adjusting two inputs: the concentration conditions of a low-molecular weight (LMW)
compound and light stimulation conditions. This platform aimed to control the dynamics of protein
expression (output). The concentration conditions in the microchannels as cell culture chambers,
were adjusted by controlling the flow rate of syringe pumps. The light stimulation conditions for
the chambers were adjusted by controlling the blue LED light source. Additionally, a feedback system
‘was implemented into the platform to monitor the protein expression level and adjust the two
inputs.

Furthermore, C2C12 cells to visualize of the dynamics were generated, which could express RFP
through light stimulation and suppress its degradation rate in a concentration-dependent manner
using the compound. In conclusion, the technical foundation was established to elucidate the
significance of these dynamics for cell functions.
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