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1. Compare and contrast mitosis and meiosis.
Both meiosis and mitosis are forms of cell division and are both involved in gametogenesis. 
	Mitosis
	Meiosis

	Used during cell division of somatic cells
	Used during cell division of sex cells

	Has four stages, prophase, metaphase, anaphase and telophase
	Complex process with eight stages of meiosis I and meiosis II. 

	Meiosis has one cell divisions
	Meiosis has two cell divisions

	Produces just two daughter cells which are diploid
	Produces four daughter cells that are haploid



2. What major event occurs during interphase?
Interphase is the longest phase in cell division, which takes about 16 hours in a mammalian cell. It takes place in three major preparatory steps, which are G1, s-phase, and G2 phase and M-phase.  G1 also called the first gap phase, the cell grows physically larger, copies organelles, and makes the molecular building blocks it will need in later steps of G2 and S-phase. In S-phase, the cell synthesizes a complete copy of the DNA in its nucleus. It also duplicates a microtubule-organizing structure called the centrosome. The centrosomes help separate DNA during M phase. During the second gap phase, the cell grows more, makes proteins and organelles, and begins to reorganize its contents in preparation for mitosis. G2  phase ends when mitosis begins. During the mitotic (M) phase, the cell divides its copied DNA and cytoplasm to make two new cells. M phase involves two distinct division-related processes: mitosis and cytokinesis.



Experiment 1: Following Chromosomal DNA Movement Through Meiosis
Trial 1 – Meiotic Division Beads Diagram
Prophase I
Metaphase I
Anaphase I
Telophase I
Prophase II
Metaphase II
Anaphase II
Telophase I
Cytokinesis
Trial 2 – Meiotic Division Beads Diagram
Prophase I
Metaphase I
Anaphase I
Telophase I
Prophase II
Metaphase II
Anaphase II
Telophase I
Cytokinesis
Post-Lab Questions
1. In this experiment, how many chromosomes were present when meiosis I started?
Diploid number of chromosomes. 
2. In this experiment, how many nuclei are present at the end of meiosis II? How many chromosomes are in each?
One nuclei in each of the four daughter cell. Each daughter cell has an haploid number of chromosomes.  
3. What is the ploidy of the DNA at the end of meiosis I? What about at the end of meiosis II?
The resulting daughter cells would be haploid and genetically identical to the mother cell. On the on the hand, in meiosis II the sister chromatids within the two daughter cells separate, forming four new haploid gametes.
4. How are meiosis I and meiosis II different? List two reasons.
Meiosis I begins with one diploid parent cell and ends with two haploid daughter cells, halving the number of chromosomes in each cell. Meiosis II starts with two haploid parent cells and ends with four haploid daughter cells, maintaining the number of chromosomes in each cell.
Homologous pairs of cells are present in meiosis I and separate into chromosomes before meiosis II. 
5. Why do you use non-sister chromatids to demonstrate crossing over? 
The reason is because sister chromatids possess the same genetic material therefore to identify crossover, non-sister chromatids with different genetic material are used to demonstrate the movement of genes. 
6. What combinations of alleles could result from a crossover between BD and bd chromosomes?
Bd, Db, Bb, Dd
7. Identify two ways that meiosis contributes to genetic recombination.
Crossing over, reduction to haploid and random chromatid assortment. 
8. Why is it necessary to reduce the number of chromosomes in gametes, but not in other cells? Two gametes combine to form a one cell which should posses the full number of chromosomes and therefore each gamete is required to have a haploid number of chromosomes. This helps in reduction of polyploidy which would lead to unwanted health conditions. On the other hand, somatic cells should posses the full set of chromosomes so as to provide the required number of chromosomes during mitosis. 
9. Blue whales have 44 chromosomes in every cell. Determine how many chromosomes you would expect to find in the following:
a. Sperm Cell:
22
b. Egg Cell
22
c. Daughter Cell from Mitosis:
 44
d. Daughter Cell from Meiosis II: 
22
Research and find a disease that is caused by chromosomal mutations. When does the mutation occur? What chromosomes are affected? What are the consequences? Duchenne muscular dystrophy (DMD) is a recessive X-linked form of muscular dystrophy. The disorder is caused by a mutation in the dystrophin gene, the largest gene located on the human X chromosome, which codes for the protein dystrophin, an important structural component within muscle tissue causing Muscle weakness occuring in the arms, neck, and other areas.
10. Diagram what would happen if sexual reproduction took place for four generations using diploid (2n) cells. 
It wouldn't. Zygotes that have more than the standard chromosome number do not develop; in fact, in animals, trisomy (inheriting 3 chromosomes instead of the normal two) is fatal. The exception for this is trisomy-21, or Down's Syndrome. In case it happens in  humans for instance, a diploid zygote was fertilized with another diploid (2n) zygote for 4 generations., that would result in a zygote containing 186 chromosomes instead of the human chromosome number of 46 (2n). 
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