BIO 1140 notes
Topic ten:
Overview of the cell cycle and its controls:
· The eukaryotic cell cycle is divided into four phases: M (mitosis), G1 (the period between mitosis and the initiation of nuclear DNA replication), S (the period of nuclear DNA replication), and G2 (the period between the completion of nuclear DNA replication and mitosis).
·  Cdk complexes, composed of a regulatory cyclin subunit and a catalytic cyclin-dependent kinase subunit, regulate progress of a cell through the cell cycle (see Figure 13-2). Large protein complexes also mark specific inhibitors of cell-cycle events for proteolytic degradation by proteasomes.
·  Diffusible factors in mitotic cells, now known to be mitotic Cdk complexes, cause chromosome condensation and vesiculation of the nuclear envelope in G1 and G2 cells when they are fused to mitotic cells. Similarly, S-phase Cdk complexes stimulate DNA replication in the nuclei of G1 cells when they are fused to S-phase cells.
·  Amphibian and invertebrate eggs and early embryos from synchronously fertilized eggs provide sources of extracts for biochemical studies of cell-cycle events.
·  The isolation of yeast cell-division cycle (cdc) mutants led to the identification of genes that regulate the cell cycle. 
· [bookmark: _GoBack] In cycling (replicating) somatic cells, chromosomes are replicated during the S (synthesis) phase. After progressing through the G2 phase, cells begin the complicated process of mitosis, also called the M phase, which is divided into several stages. Chromosomes condense during the prophase period of mitosis, by tightly folding loops of the 30-nm chromatin fiber attached to the chromosome scaffold. Sister chromatids, produced by DNA replication during the S phase, remain attached at the centromere and multiple points along their length and become aligned in the center of the cell during metaphase. During the anaphase portion of mitosis, sister chromatids separate and move to opposite poles of the mitotic apparatus, or spindle, segregating one of the two sister chromatids to each daughter cell.

