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Estimation of cell-cycle networks in yeast based on
an identification method of linear time-varying system using periodic signals

«N. Takahashi (Keio University) , T. Azuma (Utsunomiya University)
S. Adachi (Keio University)

Abstract—

In this paper, we propose a new approach for system identification of linear time-varying

systems by using periodic signals. The proposed approach is based on system identification using least-
squares method for state-space models. Moreover we apply the proposed approach to an estimation problem
of protein networks for cell cycle in yeast and show the efficacy of the proposed approach. Because protein
wave patterns are periodic, it is able to identify not only time-invariant systems, but also time-varying
systems. By using the proposed identification method of linear time-varying systems, we can contribute to
deeper understanding of checkpoints in cell cycle and finding unknown phenomena.

Key Words: System identification, Linear time-varying system, Least-squares method, Systems biology,

Cell cycle, Protein network.
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Fig. 2: An estimated 9-dimensional protein network.
Known ones (black) and new ones (red). Bolder lines
indicate stronger protein combinations.
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