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This research project aims (1) construction of an artificial genetic circuits which behaves as an
oscillator and (2) synchronization of the oscillatory genetic circuits. To design such genetic circuits
rationally, it is necessary to perform modeling and simulation based on kinetic parameters which are
obtained from quantitative measurements of input/output relationships of transcriptional regulators
and their target promoters. For the first step of this study, we attempted to establish a quantitative
measurement system of the input/output relationships of transcriptional regulation by means of single
cell imaging of £ col//

The “input” probes are lac repressor (Lacl protein), tet repressor (TetR), lambda ¢l repressor and
LuxR activator which were fused to mCherry fluorescent protein. The “output” probes are gfpmut3b placed
under he promoters regulated by these regulators.

The red/green fluorescent time series must be obtained to estimate the number of intracellular probe
molecules, which constitutes fundamentals of measuring kinetic parameters of the
“input/ouput” relationships. In the period of the grant, we established a system for measuring the
single—cel | fluorescent time series of mCherry i.e. the input side. Currently, we are developing a method
to estimate the number of molecules of the “input” probes from the time-series data. This method will
be employed in combination with aforementioned time—series measurement system to obtain quantitative
input/output relationships of the transcriptional regulators and their target promoters.




