Figure 7.9 Regulation of the Cell Cycle
Initial investigations into the regulation of the cell cycle involved a number of cell fusion experiments in which cells in different stages of the cell cycle were fused together to determine if the contents of one cell could exert control over another cell. To test the hypothesis that a cell in S phase contains an activator of DNA replication, an S phase cell was fused with a cell in G1 phase. Results showed that the fused cell, which contained two nuclei, was induced to enter S phase, suggesting that a substance produced by the S phase cell diffused to the G1 nucleus and activated DNA replication. Additional experiments were used to demonstrate the existence of a positive regulator of mitosis, first called maturation-promoting factor (MPF). Researchers performed cytoplasmic injections to show that cytoplasm taken from cells in M phase could induce other cells to complete mitosis. Similarly, when a cell in M phase was fused with a cell arrested in G1 phase, the fused cells underwent mitosis. Later studies went on to demonstrate that it is the Cdk/cyclin complex that is actually responsible for cell cycle progression.
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