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Establishment and practice of system theory for assembling multiple synthetic
gene circuits in mammalian cells
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In synthetic biology, synthetic gene circuits that are constructed by
assembling several genetic sequences are used to control cellular behaviors as desired. A purpose of
this research is to develop a method to apply this synthetic biological strategy, which is a
combination of mathematical modeling and biological experiments, to construct useful gene circuits
in mammalian cells. For this purpose, we tried to construct a synthetic gene circuit in which
diversification ratio of cellular types are controllable based on mathematical models by assembling
multiple gene circuits. Even though the gene circuit with desired functions was not realized, we
could design the necessary elements for the system, inspected the validity of the system, and deepen
the understanding about the future problems.
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