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M Chapter 11 Project

Modeling Meiosis

Project Goal + Timeline

In this project, we will be reviewing your knowledge on meiosis and sexual reproduction.
You’ll do this by modeling the process of meiosis using beads, string, and magnets. This project
should be completed by yourself or within a group in a two-hour time frame.

Directions

Part 1: Create Chromosome Models

First, you’ll construct your chromosome models. In Steps 1 and 2, you’ll create two
homologous, large chromosomes. In Steps 3 and 4, you’ll create two homologous,
small chromosomes.

1. Attach 5 yellow pop beads to each side of the magnetic centromere. When you are
done, you should have a string of 10 yellow pop beads with the magnetic centromere
in the middle. Then repeat this process to create two identical sister chromatids of a
single chromosome.

2. Repeat the previous step with red beads. This step will create two identical sister
chromatids of a chromosome homologous to that created in Step 1.

3. Repeat Step 1, except use 3 yellow beads on one side of the magnetic centromere and
2 on the other side. When you are done, you should have a string of 5 beads with the
magnetic centromere between the third and fourth bead. Then repeat this process to
create two identical sister chromatids of a single chromosome.

4. Repeat Step 3 with red beads. This step will create two identical sister chromatids of a
chromosome homologous to that created in Step 3.

After completing the steps, you’ll be able to model a parental cell containing 2 pairs of
homologous chromosomes (one large chromosome and one small chromosome). Use a piece
of string to make a large circle around your chromosomes. Clump your chromosomes together
(like chromatin). The entire model represents the chromosomes in a cell during interphase.

Part 2: Model Meiosis

You’re starting with a parental cell with 2 pairs of homologous chromosomes. You’ll use your
chromosomes to model each phase of meiosis I and II. As you model each phase, sketch your
model in the appropriate cell in Table 1.

1. Model each of the following stages of meiosis I.

e  Prophase I:
o Condense your chromatin into chromosomes connected at their centromeres.
You should create four condensed chromosomes (one large red, one large
yellow, one small red, one small yellow).

o Model chromosomal crossover between chromatids of the homologous
pairs. Exchange beads from one chromatid on the large, yellow chromosome
with beads from one chromatid on the large, red chromosome. Likewise,
exchange beads from one chromatid on the small, yellow chromosome with
one chromatid on the small, red chromosome. This exchange should generate
non-identical sister chromatids.

*  Metaphase I: Line the homologous chromosomes up on the center of the cell (the
two large, homologous chromosomes together and the two small, homologous
chromosomes together).

*  Anaphase I: Pull one homologous chromosome from each of the large and small
pairs to opposite sides of the cell.

*  Telophase and Cytokinesis I: Use the string to form two circles, one around each
set of chromosomes.
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Model each of the following stages of meiosis II.

*  Prophase II: Arrange the chromosomes in homologous pairs in the center of each
of the two cells.

*  Metaphase II: Line up each chromosome pair in the center of the cell.

e Anaphase II: Pull the sister chromatids apart and move each sister chromatid to
the opposite side of the cell.

»  Telophase and Cytokinesis II: Use the string to form a total of four circles, one
around each set of unique sister chromatids.

TABLE 1: Stages of Meiosis

Telophase | and

Prophase | Metaphase | Anaphase | Cytokinesis |

Telophase | and

Prophase Metaphase Il Anaphase Il Cytokinesis Il

Part 3: Review Meiosis

1.

7.
8.
9.

How are meiosis I and II different? Why, if they are different, do they have the
same name?

What cell features essential to meiosis were not represented by your model? What is
the role of this feature in meiosis?

Explain linked genes and describe the effect of crossing over on linked genes. What is
a benefit of crossing over?

Why is meiosis important for sexual reproduction? Does meiosis also occur in
asexual reproduction?

Why is meiosis an advantage for evolution? Does it provide an evolutionary advantage
over mitosis?

A human has 23 pairs of chromosomes, or 46 total chromosomes. In a human, how
many chromosomes are in each daughter cell after meiosis I and after meiosis II, and
how do these daughter cells differ? Are the daughter cells 1n or 2n?

Are the daughter cells produced by meiosis identical? Why or why not?
What are oogenesis and spermatogenesis? How are they different?
In humans, where in the body does meiosis occur in males and in females?

10. Complete Table 2 to summarize the differences of mitosis and meiosis.
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TABLE 2

Mitosis Meiosis

Chromosome number of parent cells (n or 2n)
Number of daughter cells produced

Chromosome number of daughter cells (n or 2n)
Present in sexual or asexual reproduction
Crossing over

Project Materials
» 1 data table and corresponding questions
*  Pop beads of two different colors
e Magnetic centromeres

e String
*  Scissors
*  Pen or pencil

[ Student Checklist

Model meiosis I and II
Complete Table 1

Complete meiosis review questions
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Complete Table 2





