Chapter 12: Cell Cycle
Teaching Objectives

The Key Roles of Cell Division

 1.
Explain how cell division functions in reproduction, growth, and repair.

 2.
Describe the structural organization of a prokaryotic and a eukaryotic genome.

 3.
Describe the major events of cell division that enable the genome of one cell to be passed on to two daughter cells.

 4.
Describe how chromosome number changes throughout the human life cycle.

The Mitotic Cell Cycle

 5.
List the phases of the cell cycle and describe the sequence of events that occurs during each phase.

 6.
List the phases of mitosis and describe the events characteristic of each phase.

 7.
Recognize the phases of mitosis from diagrams and micrographs.

 8.
Draw or describe the spindle apparatus, including centrosomes, kinetochore microtubules, nonkinetochore microtubules, asters, and centrioles (in animal cells).

 9.
Describe what characteristic changes occur in the spindle apparatus during each phase of mitosis.

10.
Explain the current models for poleward chromosomal movement and elongation of the cell’s polar axis.

11.
Compare cytokinesis in animals and in plants.

12.
Describe the process of binary fission in bacteria and explain how eukaryotic mitosis may have evolved from binary fission.

Regulation of the Cell Cycle

13.
Describe the roles of checkpoints, cyclin, Cdk, and MPF in the cell cycle control system.

14.
Describe the internal and external factors that influence the cell cycle control system.

15.
Explain how the abnormal cell division of cancerous cells escapes normal cell cycle controls.

16.
Distinguish among benign, malignant, and metastatic tumors.

Student Misconceptions

 1.
There are several common misunderstandings about the structure and organization of chromosomes in dividing cells. These misunderstandings can be reduced if you clarify to students the importance of DNA duplication as a precursor to mitotic cell division.

a.
Students may not realize that both haploid and diploid cells can divide by mitosis to produce two daughter cells with the same chromosome component as the parent cell.

b.
Students may not appreciate the significance of the structure of the chromosome following the S phase of interphase. Some students think that a replicated chromosome with two chromatids joined at the centromere is characteristic of diploid cells. Other students may think that the two chromatids making up a single replicated chromosome are joined at fertilization, and that they represent maternal and paternal genetic information.

 2.
The unfortunate terminology of interphase with its G1 and G2 phases may lead students to think of this portion of the cell cycle as a “resting” stage in which the cell is inactive and does little. It is important to remind students that many events critical to the cell cycle take place during interphase, and to clarify that the cell is metabolically active during this phase.

 3.
Remind students that the events of mitosis and cytokinesis are continuous, and that cell division is organized into discrete stages largely for convenience. The use of time-lapse films of cell division may help to make this point.

 4.
Students may be motivated to understand the complex components of the cell cycle control system by discussion of the loss of cell cycle controls in cancer cells.

Word Roots

ana- 5 up, throughout, again (anaphase: the mitotic stage in which the 
chromatids of each chromosome have separated and the daughter chromosomes are moving to the poles of the cell)

bi- 5 two (binary fission: a type of cell division in which a cell divides in half)

centro- 5 the center; -mere 5 a part (centromere: the narrow “waist” of a condensed chromosome)

chroma- 5 colored (chromatin: DNA and the various associated proteins that form eukaryotic chromosomes)

cyclo- 5 a circle (cyclin: a regulatory protein whose concentration fluctuates cyclically)

cyto- 5 cell; -kinet 5 move (cytokinesis: division of the cytoplasm)

gamet- 5 a wife or husband (gamete: a haploid egg or sperm cell)

gen- 5 produce (genome: a cell’s endowment of DNA)

inter- 5 between (interphase: time when a cell metabolizes and performs its various functions)

mal- 5 bad or evil (malignant tumor: a cancerous tumor that is invasive enough to impair functions of one or more organs)

meio- 5 less (meiosis: a variation of cell division that yields daughter cells with half as many chromosomes as the parent cell)

meta- 5 between (metaphase: the mitotic stage in which the chromosomes are aligned in the middle of the cell, at the metaphase plate)

mito- 5 a thread (mitosis: the division of the nucleus)

pro- 5 before (prophase: the first mitotic stage in which the chromatin is condensing)

-soma 5 body (centrosome: a nonmembranous organelle that functions throughout the cell cycle to organize the cell’s microtubules)

telos 5 an end (telophase: the final stage of mitosis in which daughter nuclei are forming and cytokinesis has typically begun)
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