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B4.3 Cell Division — Mitosis and Meiosis
Sorting and recombination of genes in sexual reproduction results in a great variety of possible gene combinations from the offspring of any two parents. 

B4.2A Show that when mutations occur in sex cells, they can be passed on to offspring (inherited mutations), but if they occur in other cells, they can be passed on to descendant cells only (noninherited mutations). 

B4.3A Compare and contrast the processes of cell division (mitosis and meiosis), particularly as those processes relate to production of new cells and to passing on genetic information between generations. 

B4.3B Explain why only mutations occurring in gametes (sex cells) can be passed on to offspring. 
Pre-“Lab”:

· Draw a tetrad in the space below and label the following:  centromeres, sister chromatids, homologous chromosomes.

· What are the two elements of meiosis that add variation to our population?  (Hint: one occurs in prophase I and the other in metaphase I).

“Lab”:

	Phase
	Modeling

	Prophase I
	Create tetrads (XX) by pairing homologous chromosomes.  Model crossing over.

	Metaphase I
	Line up your tetrads along the metaphase plate.  Model independent assortment.  

	Anaphase I
	Move the homologous chromosomes to opposite ends of the cell.  

	Telophase I
	You should have two chromosomes in each of your two nuclei.



	Cytokinesis I
	Divide your cell membrane so that you have two daughter cells.

	Prophase II
	Check to make sure that each of your two cells contains two chromosomes made up of sister chromatids.

	Metaphase II
	Line your chromosomes up along the middle of each of your cells.

	Anaphase II
	Separate your sister chromatids. Move one sister chromatid from each chromosome to opposite sides of your cell.

	Telophase II
	You should now have four nuclei, with two single chromatids in each of the cells. 

	Cytokinesis II
	Divide your cell membranes so that you have four daughter cells.


Consider this image:



And here is one homologous pair after replication:
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Conclusion:
1. Think about your modeling.  Visually, what is the major difference between prophase I and prophase II?

a. What is crossing over?  
b. When does it occur during meiosis? 
c. How did you model this element of meiosis?

2. Think about your modeling.  Visually, what is the major difference between metaphase I and metaphase II?

a. What is independent assortment?  
b. When does it occur during meiosis?  
c. How did you model this element of meiosis?

3. Which part of meiosis, meiosis I or meiosis II, is responsible for halving the number of chromosomes?
4. What type of cells are created by meiosis?

5. How are sexual and asexual reproduction different?
6. Using the Venn diagram below, Compare & Contrast meiosis and mitosis.
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7. With this knowledge, explain why only mutations occurring in gametes (sex cells) can be passed on to offspring.
