Chapter 12: The Cell Cycle
Cell division: The continuity of life depends on the reproduction of cells that results when they divide.
Cell Cycle: This is the life of the cell from its origin in the division of a parent cell until its own division into two.

Genome: This is the cell’s endowment of DNA.

Chromosomes: These are the DNA molecules that are packed.

Somatic Cells: All of the body cells except the reproductive cells are somatic cells. Humans have 46 chromosomes in somatic cells.
Gametes: These are the sperm/egg cells. Humans have 23 chromosomes in their gametes.

Chromatin: This is the DNA-protein complex that is organized into a long, thin fiber. As the cell prepares for division, the chromatin condenses.

Sister chromatids: A duplicated chromosome has two sister chromatids which are identical copies of the chromosome’s DNA molecule. They are connected at a region called the centromere.
Mitosis: This process is the splitting of the nucleus. It results in 2 daughter cells that have the same number of chromosomes as the parent cell.
Cytokinesis: This is the division of the cytoplasm.

Meiosis: This is the division of gametes to produce 4 daughter cells with half the chromosomes as the parent cell.

Mitotic (M) phase: This phase includes both mitosis and cytokinesis. It is the shortest part of the cell cycle. 

Interphase: This phase takes up approximately 90% of the cell cycle. During this phase, the cell grows and copies its chromosomes in preparation for cell division. During the G1 phase, the cell grows. As it moves into the S phase, the chromosomes duplicate. In the G2 phase, the cell grows some more as it prepares for division in the M phase.

Prophase: During this stage, the chromatin fibers become more tightly coiled. The nucleoli disappear and the mitotic spindle begins to form from the microtubules that extend away from the two centrosomes. As the centrosomes move away from each other, they lengthen the bundles of microtubules between them.

Prometaphase: During this stage, the nuclear envelope fragments. The microtubules of the spindle now attach to the kinetochores located on the centromere region of each chromosome. The microtubules cause some jerky movements and nonkinetochore microtubules interact with those on the opposite side of the cell.
Metaphase: The centrosomes line up along an imaginary plane equidistant between the spindle’s two poles. The kinetochores of sister chromatids are attached to microtubules coming from opposite poles.

Anaphase: The paired chromosomes separate move toward opposite ends of the cell. The nonkinetochore microtubules lengthen to stretch the cell even more.

Telophase/Cytokinesis: At telophase, the nonkinetochore tubules elongate even more and daughter nuclei form at the two poles. As nuclear envelopes arise from the fragments of the parent cell’s nuclear envelope, the chromatin fibers uncoil. In cytokinesis, the cells form a cleavage furrow that pinches the cell into two cells. 
Mitotic spindle: This structure, which forms during prophase, consists of fibers made of microtubules and associate proteins.

Centrosome: This nonmembranous organelle functions throughout the cell cycle to organize the cell’s microtubules. These are not necessary for mitosis, however.

Kinetochore: This structure of proteins/sections of chromosomal DNA is located at the centromere. The chromosome’s kinetochores face in opposite directions so that the spindle microtubules can attach and pull them apart.
Metaphase plate: This is the imaginary plane that forms during metaphase.

Chromosome walking: This is the hypothesis stating that kinetochores equipped with motor proteins “walk” a chromosome along the microtubule toward the nearest pole. Meanwhile, the microtubules shorten by depolymerizing the kinetochore ends.
Cleavage: In cytokinesis, animal cells form the cleave furrow, a shallow groove in the cell surface near the old metaphase plate. Eventually, the cell pinches off.

Cell plate: In plant cells, cell wall materials are carried in vesicles by microtubules to the middle of the cell where the cell plate grows. Eventually, a new cell wall separates the contents of the two daughter cells.
Binary fission: Using a similar process as mitosis, prokaryotes (Bacteria), reproduce by splitting in half. Prokaryotes do not have mitotic spindles. Once the DNA of the chromosome begins to replicate, the copies of the first replicated region (origin of replication) begin to move apart very quickly.
Cell Cycle Regulation: A 1970 hypotehsis claims that the cell cycle is driven by the chemical signals present in the cytoplasm. When one cell was in S phase and the other was in G1, the G1 nucleus immediately entered the S phase. Such experiments demonstrated that the sequential events of the cell cycle are directed by a distinct cell cycle control system, a set of molecules that triggers/coordinates key events in the cell cycle.

Checkpoints: In the cell cycle, these are critical control points where stop and go-ahead signals regulate the cycle. The major checkpoints are found in the G1, G2, and M phases. For many cells, the G1 checkpoint, also known as the restriction point, is the most important. At this checkpoint, the cell can receive the go-ahead and divide signal or switch to the G0 state, in which the cell will not divide.
Cyclin: This protein activates the kinases that drive the cell cycle.

Cyclin-dependent kinases (Cdks): These kinases require cyclin to function.

MPF: This Cdk triggers the cell’s passage past the G2 checkpoint into the M phase. It switches itself off by destroying cyclin (feedback inhibition).

Anaphase-promoting Complex (APC): Anaphase needs APC to be active in order for anaphase to begin. There are several proteins that keep the APC in an inactive state. Once all the kinetochores are attached to the spindle, the proteins stop sending signals that keep APC inactive. APC becomes active and breaks down cyclin and inactivates the proteins holding the sister chromatids together.

Growth Factor: These proteins are released by certain body cells and stimulate other cells to divide.
Density-dependent inhibition: In this type of inhibition, crowded cells stop dividing. Once some cells are removed, the cells will divide to fill the open space.

Anchorage Dependence: To divide, these cells must be attached to something.

Transformation: This process converts a normal cell to a cancer cell.

Tumor: This is a mass of abnormal cells within otherwise normal tissue. If the abnormal cells remain at the original site, it is a benign tumor. If they undergo metastasis (spread of cancer cells to locations distant from the original site), they are called malignant tumors.
