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Estimation and Robustness Analysis of Protein Networks in Cell Cycle

*T. Azuma (Utsunomiya University)
N. Takahashi and S. Adachi (Keio University)

Abstract— This paper considers an estimation problem of protein networks for cell cycle in yeast and their
robustness analysis. Our proposed method is explained to estimate a protein network for cell cycle in yeast
based on system identification. The method is based on the least-squares method for state space models.
Applying the method, a 6-dimensional protein network is estimated for cell cycle in yeast to demonstrate
the efficacy of our proposed method. Moreover robustness analysis and numerical simulations are performed
for the estimated protein network. From these theoretical and numerical results, robustness of the estimated
protein network is discussed.

Key Words: Systems Biology, System Identification, Protein networks, Least-squares Method, Cell Cycle
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Fig. 1: Concentration of various proteins for cell cycle
in budding yeast
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Table 1: Upper bounds of gene copy numbers

Name of Variable  Upper bound  Upper bound
Proteins in models in model 1 in model 2
Cdhl Cy(t) 18 18
Cdh1-P Cy(t) 17 17
pre MPF  p(t) 4 4
active MPF M (t) 4 4
Clnl Y () 15 8
Clnl-P Y, (¢) 00 00
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