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Mitosis

Part 1:  What is Mitosis?

1.  What is the overall purpose of mitosis?

2.  In What types of organism(s) does mitosis occur?  

3.  How is bacterial cell division similar to and different from mitosis?

Part 2:  What are the stages of mitosis?

3.  The fruit fly, Drosophila melanogaster, has a total of eight chromosomes in each of its somatic 
("body" cells).  Assume you are a microscopist viewing fruit fly cells that are undergoing mitosis.  In 
each of the circles (cell membranes) below, draw what you would expect to see if you were looking at a 
cell in the stage of mitosis indicated.  If no circle is present, draw what you would expect to see at the 
given stage:
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Prophase Prometaphase
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Metaphase Anaphase

Telophase Cytokinesis

Daughter cells in Interphase



Part 3:  What are the products of mitosis?

4.  How many cells are produced at the end of a single mitotic division?

5.  How many different kinds of cells are produced at the end of a single mitotic division?

6.  Six centromeres are observed in a prophase cell from another species of insect.
a.  How many pairs of chromosomes does this organism contain?

b.  For each stage of mitosis, indicate the number of centromeres you would expect to find and the 
number of copies of chromosomes attached to each centromere.

Stage of mitosis: Number of centromeres visible: Number of chromosome copies 
attached to each centromere:

Prophase

Anaphase

7.  Indicate how many individual chromosomes you would find in a normal human cell at each point in 
the cell cycle indicated:

a.  Prophase:

b.  Interphase Immediately after cytokinesis:

c.  G2 of Interphase:
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Part 4:  What controls mitosis?

8.  Checkpoints in the normal cell cycle prevent cells from going through division if problems occur--for 
example if DNA is damaged or copied incorrectly.

a.  What forms do checkpoints take?  How do they control whether or not cell division occurs?

b.  In the space below, develop a flow-chart or diagram to explain how these checkpoints work under 
normal conditions.  Your diagram should include a description of each checkpoint, where it acts in the 
cell cycle and what each does to control cell division.

c.  Cancer results from uncontrolled cell division.  Explain how mutations in one or more of the 
checkpoints might lead to cancer.
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