Meiosis

Materials

1. 4 red bead strings (each with 7 beads) 

5.  4 blue bead strings (each with 4 beads)

2. 4 yellow bead strings (each with 7 beads 
6.  4 green bead strings (each with 4 beads)

3. Four plastic tubes each containing a magnet—The tubes represent the centromeres, each of which includes a.e kinetochore.

4. 4 sheets of paper (you supply)

We will not model the centrioles and spindle fibers in this lab exercise, but you should still think about them as you move through the procedure.

Procedure

Build a red chromosome by connecting one red bead strand to each end of the magnetic tube.  Then build a yellow, blue, and green chromosome the same way.  In this exercise, the red and yellow chromosomes are homologous chromosomes.    They represent chromosome number one. The blue and green chromosomes are also homologous chromosomes.   They represent chromosome number 2.  Are homologous chromosome exact duplicates?____  Explain why or why not.

The yellow chromosome represents the copy of the number one chromosome received from the mother.  What does the red chromosome represent? _________________________________________________

The blue chromosome represents the copy of the number 2 chromosome received from the father.  What does the green chromosome represent? __________________________________________________

How many chromosomes does the hypothetical organism you are working with contain?_______ 

How many chromosomes are found in a human cell?___________ 

Following meiosis, how many chromosomes should each of the 4 resulting cells contain (in your hypothetical organism)? _______  How many would each of the 4 cells in a human have? ________

Place the four sheets of paper in a pile and place the one red chromosome, one yellow chromosome, one blue chromosome, and one green chromosome in the middle of the top sheet.  The paper represents the cell.

Interphase I—chromosomes replicate.   Is this the same as what happens during interphase of mitosis? _________

Diagram you model of Interphase 1 before and after replication.  Use shading or some other method to distinguish between the red and yellow chromosomes and the blue and green chromosomes. The two number 1 chromosomes can be distinguished from the 2 number 2 chromosomes by the number of beads.


1. Prophase I—Homologous chromosomes pair.  How does this differ from what happens in prophase of mitosis?

What structures are formed by the pairing of homologous chromosomes?  ___________________ 

How many chromatids are found in one of these structures?________

How many duplex chromosomes are found in one of these structures? _________

2. Metaphase I—the ____________ line up on the metaphase plate.  During metaphase of mitosis what structures line up on the metaphase plate?___________________  How does metaphase I of meiosis differ from metaphase of mitosis? __________________________________________________

Diagram Metaphase I as represented by the beads. Continue to distinguish the red, yellow, blue, and green chromosomes.

3. Anaphase I—the homologous chromosomes forming the ________ are separated. Make certain you separate homologous chromosomes and not sister chromatids making up the duplex chromosomes.     The duplex chromosomes formed by the separation of homologs must each contain sister chromatids that are the same color.  You should not have any duplex chromosomes consisting of a red and yellow sister chromatids or blue and green sister chromatids.  Explain why your duplex chromosomes should contain only one color of beads. _______________________________
      What separates during anaphase of mitosis? ______________________

Diagram Anaphase I as represented by the beads.

4. Telophase I—cytokinesis occurs resulting in two separate cells. 
5. Separate the single stack of 4 sheets of paper into 2 stacks of two sheets.  These two stacks represent the two cells formed during meiosis I.  Place the appropriate beads in each cell. 
Diagram the two newly formed daughter cells.

How many chromosomes are contained in each cell?_____   Are these duplex or simplex chromosomes?______________
How many chromosomes were found in each cell following mitosis? ______.  Were these simplex of duplex chromosomes?_________________  

How does the total amount of chromatin present in the cells formed by the first division of meiosis compare to the total amount of chromatin present in the cells formed by mitosis? ________________

How does the does the genetic diversity represented by the chromosomes present in the cells formed by mitosis compare with that found in the cells formed by meiosis? ______________________

The first division of meiosis is sometimes called the reduction division.  Explain why. __________

The cell is now in Interphase 2 or Interkinesis—Does Replication occur during this stage? _____

Following interkinesis, the two daughter cells now begin the second meiotic division

1. Prophase II—cell prepares for division

2. Metaphase II—the duplex chromosome lines up on the metaphase plate.

Diagram metaphase II as modeled.

3. Anaphase II—the sister chromatids forming the duplex chromosomes separate.

Diagram Anaphase II as modeled.

4. Telophase II--cytokinesis begins and ends with the formation of daughter cells.  Separate your two stacks of paper into 4 sheets—each representing a cell.  Place the appropriate chromosomes on each sheet of paper.

Diagram the four cells resulting from meiosis as modeled

How many cells are formed by the process of meiosis?_______ by the process of mitosis?_______

During what stage does crossing over occur?

What is crossing over?

How would your bead chromosomes look, if you simulated crossing over using them?

You should be able to readily answer the next three questions and completely understand your answers.

Which division reduces the number of chromosomes present by half? __________________

What structures are separated during the first meiotic division?

What structures are separated during the second meiotic division?

Repeat the process of meiosis several times making sure you understand what occurs in each step.  Pay special attention to the similarities and differences in meiosis and mitosis.
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