Concept Review Questions and Answers—Chapter 9

9.1 The Importance of Cell Division

1. What are the three types of cell division?
Binary fission, mitosis, meiosis

2. What is the purpose of binary fission and mitosis in comparison to meiosis?

Binary fission and mitosis are forms of asexual reproduction. Mitosis is also responsible for replacing dead cells with new ones; repairing damaged tissues, and allowing living organisms to grow. Meiosis is responsible for the production of sex cells (gamets).
9.2 The Cell Cycle

3. What is the cell cycle? 

It is a generalized picture of a cell’s life. There are five stages to the life cycle of a eukaryotic cell: (1) G1, gap (growth)—phase one; (2) S, synthesis; (3) G2, gap (growth)—phase two; (4) cell division (mitosis and cytokinesis); and (5) G0, gap (growth)—mitotic dormancy or differentiated.

4. What happens to chromosomes during interphase? 

During interphase, when chromosome replication occurs, the original double-stranded DNA unzips to form two identical double strands that are attached at the centromere. Each of these double strands is a chromatid. The two identical chromatids of the chromosome are sometimes termed a dyad, to reflect that there are two double-stranded DNA molecules, one in each chromatid. The DNA contains the genetic data. 

9.3 Mitosis—Cell Replication

5. Name the four stages of mitosis and describe what occurs in each stage. 

Prophase: the chromosomes appear as two chromatids (a dyad) connected at a centromere. The nucleolus and the nuclear membrane have disassembled. The centrioles have moved farther apart, and the spindle is produced.

Metaphase: During metaphase the chromosomes are pulled by the spindle and align at the equatorial plane. Notice that each chromosome still consists of two chromatids.

Anaphase: The pairs of chromatids separate after the centromeres replicate. The chromatids, now called daughter chromosomes, are separating and moving toward the poles and the cell will begin cytokinesis.

Telophase: During telophase the spindle disassembles and the nucleolus and nuclear membrane form. Daughter cells are formed as a result of the division of the cytoplasm.

6. During which stage of a cell’s cycle does DNA replication occur? 

Interphase.

7. At what phase of mitosis does a chromosome become visible?

Prophase

8. List five differences between an interphase cell and a cell in mitosis. 
During Interphase - 1. chromosomes not distinct; 2. no spindle; 3. cell metabolically active in generating ATP; 4. cell components undergoing duplication; 5. cytokinesis not occurring.

9. Define the term cytokinesis. 

Division of the cell’s cytoplasm.

10. What are the differences between plant and animal mitosis? 

The most observable difference is the way in which cytokinesis occurs. In plants a new cell wall is fashioned between the new daughter cells, while in animal cells the cell membrane constricts to pinch the parent cell into daughter cells.

11. What is the difference between cytokinesis in plants and animals?
1. Organelles: Centrioles and spindle fibers do not appear in plant cells as they do in animal cells.

2. Animal cells form a cleavage furrow while plant cells eventually build a cell wall between the two daughter cells.

9.4 Controlling Cell Division

12. What are checkpoints?

Checkpoints are times in the cell cycle where a cell’s enzyme reviews the state of the cell to determine if the cell is prepared to commit to or continue with cell division.

13. What role does p53 have in controlling cell division?

p53 is a gene that everyone has. A normally operating p53 gene helps to evaluate the cell during a checkpoint of the cell cycle. If the cell is healthy and prepared, p53 allows the cell to divide. If the cell is unhealthy, p53 starts the cell on a process that breaks the cell down.

9.5 Cancer

14. Why can radiation be used to control cancer? 

Because cancer cells are more susceptible to the damaging effects of x-radiation than normal cells.

15. List three factors associated with the development of cancer. 

i. radiation

ii. asbestos

iii. hepatitis B virus

9.6 Determination and Differentiation

16. What role does epigenetics play in cancer development?

Cells are constantly manipulating their DNA and histone proteins to regulate gene expression including those controlling cell division.
17. What is the difference between determination and differentiation?

A cell goes through a process of establishing what type of cell it will become. Determination is the process the cell goes through. A cell is differentiated when it becomes that final type of cell.
9.7 Cell Division and Sexual Reproduction

18. How do haploid cells differ from diploid cells?
Haploid cells have only one of each kind of chromosome, while diploid cells have two of each kind. Haploid = n; diploid = 2n
19. Why is meiosis necessary in organisms that reproduce sexually?
By undergoing meiosis (reduction division) the number of chromosomes is divided so that the gamete only receives one of each kind of chromosome. When fertilization occurs, the newly forming generation will have received one of each kind of chromosome from each parent, thus marinating the diploid number.

20. Define the terms zygote, fertilization, and homologous chromosomes.
Zygote: fertilized egg.

Fertilization: the uniting of a sperm and egg; also known as conception.

Homologous chromosomes: a pair of chromosomes, one donated by each parent and both having the same length, basic gene sequence, centromeres at the same point.

21. Diagram fertilization as it would occur between a sperm and an egg with the haploid number of 3.
Refer to figure 9.20 - Click Below; this cell has a diploid number of 8. The haploid number of the gametes is 4. A comparable diagram would have gametes with 3 chromosomes and upon fertilization the zygote would show 6 chromosomes, 3 pair.

9.8 Meiosis—Gamete Production

22. Diagram the metaphase I stage of a cell with the diploid number of 8.
Refer to figure 9.24 - Click below. This figure is of a cell with a diploid number of 4. The new drawing should have 8 chromosomes lined up as 4 pairs.

23. What is unique about prophase I?
During prophase I: a. synapse occurs, and b. crossing-over takes place.

24. During which phase do daughter chromosomes form?
Anaphase II.

25. Why does synapse not occur during meiosis II?
There are no pairs of chromosomes present in the same cell. The mate is in a separate cell.

26. Can a haploid cell undergo meiosis?
No. A cell must have pairs of chromosomes to undergo meiosis.

27. List three differences between mitosis and meiosis.
i. Mitosis results in two cells; meiosis results in 4 cells.
ii. Mitosis results in cell genetically identical to the parent; meiosis results in cells that are different from the parent.

iii. Mitosis can be carried out in both haploid and diploid cells; meiosis can only occur in diploid cells.

9.9 Genetic Diversity—The Advantage of Sex

28. How much variation as a result of independent assortment can occur in cells with the following number of diploid numbers: 2, 4, 6, 8, and 22?
Variation due to independent assortment = 2n; n = number of pairs of chromosomes:

2 = none

4 = 22
6 = 23
8 = 24
22 = 211
29. What are the major sources of variation in the process of meiosis?
Mutation, crossing-over, segregation, independent assortment, fertilization.

9.10 Nondisjunction and Chromosomal Abnormalities

30. Define the term nondisjunction.
A mistake that occurs when a pair of homologous chromosomes does not segregate properly during gametogenesis and both chromosomes of a pair end up in the same gamete.

31. What is the difference between monosomy and trisomy?
Monosomy: the result of nondisjunction with the formation of a gamete that lack a chromosome. When this gamete is involved in fertilization the result in a monsomic individual; i.e., having only one of what should be a pair of homologous chromosomes. 

Trisomy: the result of nondisjunction with the formation of a gamete that acquires an extra chromosome. When this gamete is involved in fertilization the result in a trisomic individual; i.e., having three of what should only be a pair of homologous chromosomes.

