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Despite the complex environment in and outside of a cell, the underlying biomolecular networks carry out various cellular functions reliably. How is the stability of a cell state achieved? How can a biological pathway take the cell from one state to another reliably? Here we address these questions from dynamic systems point of view. We study the network regulating the cell-cycle of the budding yeast, investigating its global dynamic property and stability. With the use of different dynamic models, we demonstrate that this network is extremely stable and robust for its function. The stationary state of the cell, or state at a checkpoint in general, corresponds to a global attractor of the dynamics – almost all initial protein states flow to the biological stationary state. Furthermore, the biological pathway of the cell-cycle sequence, which is a particular trajectory in the state space, is a globally stable and attracting trajectory of the dynamics. 

