Comparison of Mitosis & Meiosis

This activity illustrates some of the important differences between mitosis & meiosis

Materials: Chromosomes (pipe cleaners), yarn, colored pencils

Mitosis: Procedure

1. Obtain the following colors and quantities of pipe cleaners:

a. 2 black, 2 green

b. 2 white, 2 pink

c. 2 red, 2 blue

2. Set aside 1 of each color for now.

3. Place a piece of yarn in a circle on your table to simulate the nuclear membrane.  Put the 6 chromosomes in the nucleus (1 of each color) and draw what your cell looks like including color and number of chromosomes.  Include a circle for the nuclear membrane.  Label this diagram A

4. Before mitosis occurs, the chromosomes replicate.  Show this by matching each of your chromosomes with one of the chromosomes you set aside.  Attach the new piece to the chromosome in the nucleus by slightly twisting one around the other.  The twisted area represents the centromere.  Your cells are now in prophase.

5. To show metaphase, line the chromosomes up along the middle of the nucleus.

6. To show anaphase, untwist your chromosomes and separate them, moving each piece to the opposite end of the nucleus.  The cells are now in telophase.

7. Pinch in the yarn to show cytokinesis, the division of the cytoplasm.  Draw your 2 new cells, showing the number and color of the chromosomes.  Label this diagram B.

Meiosis: Procedure

1. Recreate your original nucleus with 6 chromosomes in the yarn circle.  Draw this including the nuclear membrane, showing color & number of chromosomes.  Label this Diagram C.

2. Replicate your chromosomes as you did in mitosis, using the 6 other chromosomes.

3. Show metaphase 1 by lining the chromosomes up along the middle of the nucleus.  See the book for how to line up the chromosomes.

4. To show anaphase, move 1 short, 1 medium, and 1 long chromosome to each side of the nucleus.  Do not untwist the chromosomes!  It does not matter which color goes to which side.

5. Pinch in the yarn.  Draw the resulting 2 cells showing the number and color of the chromosomes and the centromere.  Label this Diagram D.

6. In the next part of meiosis, line the chromosomes up along the middle of each of the 2 nuclei (metaphase 2).  Then separate the chromatids by removing the centromere (untwisting) move the chromatids to opposite sides of the nuclei (anaphase 2).

7. Use another piece of yarn to pinch in the membranes for the 2 cells to produce 4 cells.  Draw the 4 cells, showing the correct number and color of the chromosomes.  Label this diagram E.

Fertilization:  Find a partner.  Each partner should choose one of his or her new cells to unite with the other.  Draw the resulting cell showing the number and color of the chromosomes.

Analysis Questions:

1. In your own words describe how the process of meiosis differs from mitosis.

2. What term should be used to describe the new cells produced at the end of meiosis?

3. What term should be used to describe the new cell produced from fertilization?

4. Are the cells resulting from meiosis haploid or diploid?  Explain your answer.

5. What is a human’s haploid number?  What is a human’s diploid number?

