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            Abstract
Control of eukaryotic cell proliferation involves an extended regulatory network, the complexity of which has made it difficult to understand the basic principles of the cell cycle. To investigate the core engine of the mitotic cycle we have generated a minimal control network in fission yeast that efficiently sustains cellular reproduction. Here we demonstrate that orderly progression through the major events of the cell cycle can be driven by oscillation of an engineered monomolecular cyclin-dependent protein kinase (CDK) module lacking much of the canonical regulation. We show further that the CDK oscillator acts as the primary organizer of the cell cycle, imposing timing and directionality to a system of two CDK activity thresholds that define independent cell cycle phases. We propose that this simple core architecture forms the basic control of the eukaryotic cell cycle.
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                    Figure 1: 
                        A Cdc13-L-Cdc2 fusion in fission yeast.
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Figure 2: 
                        Oscillation of a single CDK activity between two thresholds.
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Figure 3: 
                        Resetting the cell cycle.
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Figure 4: 
                        Timing and directionality of the minimal cell cycle.
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Figure 5: 
                        Role of Cdc2 T14 and Y15 phosphorylation.
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Cell division made simple
The process of cell division requires an ordered sequence of events to ensure the proper copying of the genetic information and its accurate distribution. The regulation of this reproductive cycle is very complex, making the understanding of its key principles difficult. To investigate the core engine of the eukaryotic mitotic cycle, Damien Coudreuse and Paul Nurse have generated a highly simplified minimal control network in fission yeast. Based on a single engineered CDK (cyclin-dependent kinase) oscillator, this system achieves orderly progression through the major events of the cell cycle without the presence of many of the known regulatory inputs and feedbacks that operate in the fully functioning cell.
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