Chapter 8—Cell Division

Workshop/Homework  Answers

Conceptual Review

1.
The phase between S phase and M phase is the second gap phase (G2). The length of G2 could be determined by simply recording the elapsed time from the addition of radioactive thymidine until the labeled cell began to undergo mitosis. Because all of the cells had to be somewhere in S phase when the labeled thymidine was added, it should be possible to calculate the length of S phase by recording the length of time during which labeled cells undergoing mitosis were observed.

3.
If the G1 checkpoint fails, then the cell will likely fail to divide. This checkpoint ensures that the cell is large enough to divide and that enough nutrients are available to support the resulting daughter cells. If the G2 checkpoint fails, then the daughter cells will not have the same complement of chromosomes. This checkpoint ensures that DNA replication in S phase has been completed successfully. If the metaphase checkpoint fails, then the daughter cells will not have the correct number of chromosomes. This checkpoint ensures that all chromosomes are attached to the mitotic spindle via a kinetochore.

5.
Protein kinases are enzymes that phosphorylate (add phosphate groups) other molecules (usually other proteins). When a protein is phosphorylated, the large negative charge on the phosphate group causes a conformational change in the protein. Conformational changes almost always mean changes in function for proteins. Therefore, phosphorylation can either activate or inactivate a protein. Protein kinases are thus considered regulatory molecules.

Applying Ideas

1.
G1 phase is the only phase in which the cell has a “functional” set of chromosomes (one complete set). During S phase, a large amount of energy is being used to replicate DNA. If the cell is not going to divide, there is no reason to invest energy in replication. During G2 and M phases, there is an additional set of chromosomes that is not needed for the regular daily functions of the cell. It takes extra energy to maintain this extra DNA, and would also cause grave problems with protein expression levels over the long term.

2.
Perhaps the tumors start in the eyes because the retina is an immature structure at birth, and cells are rapidly dividing during the first few months of life. This high mitotic rate may make the cells more susceptible to mitotic errors that can lead to tumor formation. 

4.
Having a genetic predisposition to cancer usually means that a person has one defective copy of a tumor-suppressor gene or some other cell-cycle gene. For that person to get cancer, the other copy must become mutated such that it no longer expresses a functional protein. Mutations are random events, so the chances of that happening are small. The other way that a person may develop cancer is when a mistake in mitosis results in some cells getting only the mutated copy (thus only the defective protein is expressed) or when a duplication of the mutated copy occurs. The chances of all these things happening are small, and may take most of a person’s lifetime to take place.







