
Name _____________________    8 Cell Cycle and Meiosis   Test Date _________
                      Study Guide
You must know:  

•  The structure of the replicated chromosome.
•  The stages of mitosis.
•  The role of kinases and cyclin in the regulation of the cell cycle.
•  The difference between asexual and sexual reproduction.
•  The role of meiosis and fertilization in sexually reproducing organisms.
•  The importance of homologous chromosomes to meiosis.
•  How the chromosome number is reduced from diploid to haploid through the stages of meiosis.
•  Three important differences between mitosis and meiosis.
•  The importance of crossing over, independent assortment, and random fertilization to increasing genetic variability.
•  How alteration of chromosome number or structurally altered chromosomes can cause genetic disorders.
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1.  Fill in the blanks using the information provided in the introduction.
  "Like begets 1 _________________." This old saying means offspring look like their parents. Technically, only offspring 
 produced by 2 _________________ reproduction look exactly like their parents, because they inherit all their 3 _______________ 
 from a single parent. For example, when an amoeba divides, its 4 _________________ is duplicated, and identical sets of 
 5 _________________(the structures that contain most of the amoeba's DNA) are allocated to opposite sides of the cell. The parent 
 amoeba splits, and the two daughter amoebas that are formed are genetically 6 _________________ to each other and to the 
 7 _________________ cell.
  Prokaryotes also reproduce asexually, via a type of cell division called 8 _________________. Most genes in a prokaryote 
 are carried on a single 9 _________________  DNA molecule, which is much 10 _________________ and 11 ________________ 
 in structure than the multiple chromosomes of eukaryotes. The prokaryote replicates its DNA and attaches the copies to different 
 points on the plasma 12 ________________. As the cell grows, the chromosomes become separated. Finally, the plasma membrane 
 and cell  13_________________ grow inward, separating the chromosomes and dividing the cell in two. Like the reproduction of 
 an amoeba, binary fission produces daughter cells identical to the parent cell. Parent and offspring share identical 14 ___________, 
 or sets of genetic information.
  The offspring produced by sexual reproduction resemble their parents, but they are not identical to their parents or to each 
 other. Sexual reproduction begins with the production of an 15 _________________ and a 16 _________________, specialized 
 cells that join to produce an offspring. The egg and sperm fuse, and the 17 _________________ egg inherits a unique combination 
 of genes from both parents. Through repeated cell divisions, the fertilized egg develops into an organism with a unique 
 combination of traits-for example, a cat with long, gray fur or a human with blue eyes and freckles. Thus, sexual reproduction 
 produces 18 _________________ among offspring. Through sexual reproduction "like begets like," but not exactly.

2.   Review the cell cycle: First identify the parts of the cycle and place them in order by writing the name of each phase or process on 
 the diagram. Choose from: S, interphase, mitosis, G1, mitotic phase, cytokinesis, and G2. Then add a brief description of what is 
 happening during that portion of the cycle. Choose from: DNA synthesis, cell growth, division of cytoplasm, activity between 
 divisions, division of nucleus and chromosomes, activity between DNA synthesis and division, and mitosis plus cytokinesis.
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3. Summarize mitotic cell division. Briefly describe the appearance and activities of each of these cell parts during interphase and the 
 four stages of mitosis. Include a simple sketch for each phase.

Interphase Prophase Metaphase Anaphase Telophase

Nucleus and
nuclear
envelope

Mitotic
spindle

Chromosomes

Cell size
and shape

Sketch

4. This is a photograph of cells in an onion root tip, an area of rapid cell division. In which stage of mitosis (or interphase) is each of 
 the numbered cells?

5.  Draw a sketch of one half of a mitotic spindle. Identify and list the functions of the components.
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6. Review the functions of cell division and the factors that control it by filling in the blanks below.
  Mitotic cell division has several important functions. Some animals rely on cell division for 1 ________________ 
 reproduction. Hydra, for example, produces buds that detach from the parent and take up life on their own. Cell division is also 
 responsible for 2 ________________, as seen in human embryos and plant roots. In an adult human, some cells, such as most 
 3 ________________ and 4 ________________ cells, cease to divide. Others, such as cells of the 5 ________________, divide 
 only if the organ is damaged. Some cells, such as those on the surface of the 6 ________________ and the lining of the 
 7 ________________ , are constantly being abraded and lost. These cells are 8 ________________ by cell division. In each of 
 these cases, the new cells have exactly the same 9 ________________ and 10 ________________ of chromosomes as the parent 
 cells, because of the way duplicated chromosomes divide in the process of 11 ________________.
  Growth, cell replacement, and reproduction require control of the rate and timing of cell division. Much has been learned by 
 studying cells grown in laboratory 12 ________________.  Cells growing in a laboratory dish will divide only when in contact
 with a solid 13 ________________. In the body, this 14 ________________ dependence may keep normal cells from dividing if 
 separated from their normal surroundings. Cells will multiply only until they touch one another, a phenomenon known as
 15 ________________. Apparently, cells rely on proteins called 16 ________________ for division, and will stop dividing when 
 cells are crowded and these substances are depleted.
  It appears that growth factors influence cell division by acting on the cell-cycle 17 ________________ system, a set of 
 proteins that triggers and coordinates events in the cell cycle. The system automatically 18 ________________ cell division at 
 several major checkpoints unless the "brakes" are overridden by go-ahead signals. There are checkpoints in the G2 and M phases 
 of the cell cycle, but the most important checkpoint for many cells is the 19 ________________ checkpoint. If a cell receives a 
 go-ahead signal, in the form of a growth factor, at the Gl checkpoint, the cell will proceed into the 20 ________________ phase of 
 the cell cycle, replicate its DNA, and eventually divide.  (A growth factor probably acts on a cell by attaching to a 
 21 ________________ protein in the cell membrane. This protein in turn generates a signal that acts on the cell-cycle control 
 system within the cell.) In the absence of a go-ahead signal, a cell will cease dividing. Many of our cells that can no longer 
 divide - 22 ________________ cells, for example-are stopped at the Gl checkpoint.
  Sometimes cells escape these control mechanisms, divide uncontrollably, and invade other body tissues. These 
 23 ________________ cells can kill the organism. In cell culture, they can grow without being attached to a solid surface, are 
 unaffected by density-dependent inhibition, and are less affected than normal cells by growth factors and 24 ________________ 
 signals. Cancer cells can go on dividing indefinitely (unlike normal cells, which can divide in culture for only about 
 25 ________________ generations).  Cancer treatments, such as 26 ________________ and 27 ________________, slow cancer
 by interfering with 28 ________________. The anticancer drugs vinblastin and taxol prevent cell division by disrupting the 19 
 ________________of the mitotic spindle.

7.  Identify the appropriate phase of the cell cycle.

     1. _________________________ most cells that will no longer divide are in this phase

     2. _________________________ sister chromatids separate and chromosomes move apart
     3. _________________________ mitotic spindle begins to form

     4. _________________________ cell plate forms or cleavage furrow pinches cells apart
     5. _________________________ chromosomes replicate 

     6. _________________________ chromosomes line up at equatorial plane
     7. _________________________ nuclear membranes form around separated chromosomes

     8. _________________________ chromosomes become visible
     9. _________________________ kinetochore-microtubule interactions move chromosomes to midline

    10. _________________________ restriction point occurs in this phase
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8. If 2n = 14, how many chromosomes will be present in somatic cells? ______  
    How many chromosomes will be found in gametes? _______

    If n = 14, how many chromosomes will be found in diploid somatic cells? _______  
    How many sets of chromosomes will be found in gametes? ________

9. Review meiosis by drawing in the chromosomes to complete this sequence of diagrams. Some have been done for you. Label: 
 meiosis I, meiosis II, the phases of meiosis I and II, a pair of homologous chromosomes, two sister chromatids, and an 
 example of crossing over.  The diploid number is 6 in this example.
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10.  Label the following diagram to review the terms that describe replicated chromosomes in a diploid cell.

 
 
 
 

11. Chromosomes sometimes break, their parts can become scrambled, and abnormalities can result. Match each of the diagrams of 
 chromosome alterations with its name and a description of its effects.

Names: 
       
  A. Deletion B. Duplication  C. Inversion  D. Translocation  
 
Effects: 

  W. May cause chronic myelogenous leukemia in somatic cells
  X. Least likely to have serious effects, because genes are still present in normal numbers 
  Y. Likely to have the most serious effects, as in cri du chat syndrome 
  Z. A chromosome fragment breaks off and joins a homologous chromosome
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