Name ______________________________________

Mitosis and Meiosis

Before you begin, save this Lab Report Template on your computer as LastNameAPBIOMitosis

For this lab you will need to access the Mitosis Virtual Microscope (http://www.jdenuno.com/PDFfiles/Mitosis.pdf) and the Meiosis Virtual Microscope (http://www.jdenuno.com/PDFfiles/Sordaria.pdf). You can view them online or print them out. If you elect to print them, they will be easier to view if you print them in color.  

Read all the instructions below BEFORE you start! It will help if you print out this template to use as you perform the lab. 

Assignment 1: Mitosis in Plant and Animal Cells

In this assignment you are going to estimate how much time a cell spends in each phase of the cell cycle by determining the numbers of cells in each phase in a micrograph of actively dividing cells.  You need to understand the process of mitosis and be able to identify the different stages of mitosis BEFORE beginning this lab. Please refer to your text or other online references. 

1. Go to http://www.jdenuno.com/PDFfiles/Mitosis.pdf to access the virtual microscope images of onion root tip and whitefish blastula cells undergoing mitosis. 
2. Observe every cell in one field of view and determine the cell cycle phase. 
You may want to use reference images of mitosis stages to help you identify the cells. 

3. Record in the data table below.

4. Count 3~4 full fields of view. You need to count at least 200 cells!

5. Repeat this process with the images of whitefish blastula cells.

6. Calculate the percentage of cells in each phase.

7. Consider it takes, on average, 16 hours (960 minutes) for onion root-tip cells and 24 hours (or 1,440 minutes) for whitefish blastula cells to complete the cell cycle.

8. Calculate the amount of time spent in each phase of the cell cycle from the percent of cells in that stage. (multiply % time in phase times # minutes in cell cycle)

9. Use the data to construct a pie chart for onion root tip cells and whitefish blastula cells. 
(Use Create-A-Graph to construct the pie chart) 

Results for Assignment 1:

	Data Table 1: Mitosis in Onion Root Tip Cells

	Mitosis Phase
	Number of Cells
	Percent of Total Cells Counted
	Time in Each Phase

	
	Field 1
	Field 2
	Field 3
	Field 4
	Total
	
	

	Interphase
	
	
	
	
	
	
	

	Prophase
	
	
	
	
	
	
	

	Metaphase
	
	
	
	
	
	
	

	Anaphase
	
	
	
	
	
	
	

	Telophase
	
	
	
	
	
	
	

	
	
	
	
	Total Cells Counted
	
	
	


	Data Table 2: Mitosis in Whitefish Blastula Cells

	Mitosis Phase
	Number of Cells
	Percent of Total Cells Counted
	Time in Each Phase

	
	Field 1
	Field 2
	Field 3
	Field 4
	Total
	
	

	Interphase

Prophase

Metaphase

Anaphase

Telophase
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	Total Cells Counted
	
	
	


Analysis for Assignment 1: 

1. If your observations had not been restricted to the area of the root tip that is actively dividing, how would your results have been different?

2. Based on the data in Tables 1 and 2, what can you infer about the relative length of time an onion root-tip cell and a whitefish blastula cell spends in each stage of cell division?

Conclusion for Assignment 1: 

State the total time an onion cell and a whitefish blastula cell spends undergoing mitosis. 

Assignment 2: Meiosis and Crossing Over in Sordaria
In this assignment you are going to investigate the results of meiosis and crossing over in two distinct strains of Sordaria, an ascomycete fungus. 
1. Examine the images of Sordaria fimicola at http://www.jdenuno.com/PDFfiles/Sordaria.pdf. The plates in these images were inoculated by placing small pieces of agar containing mycelia from both black- and tan-spored parental strains at four positions on the plate. Note the fuzzy appearance on the plate surface; this is the fungal mycelium composed of highly branched filaments containing haploid nuclei. Because the spore color genes affect melanin production and deposition in the cell walls of the mycelium as well as the spores, you should be able to see a difference in the color of the mycelia on different regions of each plate. 
2. Look for many small black objects on the surface of the agar. These are the perithecia or spore-dispersal organs of the fungus. Each contains numerous asci, in various stages of development. On these plates, mycelia from two genetically distinct strains have grown together, mating and producing perithecia, each containing numerous asci. This cross is symbolized as.....t   x  t+ where t = tan spores and t+ = wild (black) spores: The ordering of the ascospores within this ascus reflects the arrangement of homologous chromosomes during metaphase I, and will reveal when crossing over between the locus of these alleles and the centromere occurred.
3. Examine the next series of images of squashed perithecia, which have ejected their asci in a radial arrangement, like the spokes of a wheel. You need to classify the asci according to the order of black and tan spores in each ascus. Record your results in Data Table 3 below. 

a. bbtt refers to an asci with 4 black and 4 tan ascospores in that order

b. ttbb has 4 black and 4 tan ascospores in that order

c. btbt has 2 black, 2 tan, 2 black, and 2 tan ascospores in that order

d. tbtb has 2 tan, 2 black, 2 tan, and 2 black ascospores in that order

e. tbbt has 2 tan, 4 black, and 2 tan ascospores in that order

f. bttb has 2 black, 4 tan, and 2 black ascospores in that order

4. You need to count a total of 200 asci to get a large enough sample for analysis. 

5. Follow the instructions in the results section for the calculations.

Results for Assignment 2:

	Data Table 3: Tetrad Analysis in Sordaria fimicola

	Genotype
	Number

	bbtt
	

	ttbb
	

	tbtb
	

	btbt
	

	tbbt
	

	bttb
	

	Total Asci Counted
	


Calculations: 
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Analysis for Assignment 2:

1. Published results indicate that the map distance from the centromere to the gene for spore color in Sordaria fimicola is 26 map units, corresponding to a crossover frequency of 52%.Calculate your percent error, using this value and the equation above.

2. Is your distance accurate?

3. What other factors should you consider in determining the map distance?

Conclusion: 

State the map distance ( percent error

Reflection: Personal Statement about what you learned from doing this lab. 

Judith S. Nuno
AP Biology
11/13/06
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