AP Biology Lab: Cell Division-Mitosis and Meiosis
(Adapted from the 2001 Student Lab Manual)
This lab is designed to help you review the phases of mitosis and meiosis.  You will also draw comparisons between these processes.  In the first part of the lab, you will examine onion root tip slides for the purposes of studying the steps of mitosis, and identifying the events of each step.  In the second part of the lab, you will simulate the stages of meiosis using pipe cleaners and/or beads to represent chromosomes so that you can study crossing over.  In the last part of the lab, you will observe the arrangements of ascospores from a cross of two different strains of Sordaria fimicola.  These arrangements will be used to estimate the percentage of crossing over that occurs between the centromere and the gene that controls the tan spore color.
Part I: Observing Mitosis in untreated onion root tip

Roots consist of different regions.  At the tip of the root, you will find the root cap, which functions to protect the cells of the root as they descend into the soil.  Just above the rood cap, you will find the region of cell division (apical meristem), which is the area where growth occurs.  It is here that cells are actively dividing in order to lengthen the root.
1. On a microscope under low power, locate the apical meristem region.  

2. Switch to medium power and high power.  Locate a cell in Interphase.  Draw the cell and label the Nucleus and Chromatin.

3. Next, locate a cell in Prophase and draw it.  Label the chromosomes.  Can you see chromatids?
4. Next, locate a cell in Metaphase and draw it.  Label the kinetochore area and spindle fibers.  

5. Now, find a cell in Anaphase and draw it.  What happens to the chromosomes at this stage?

6. Find a cell in Telophase and draw it.  Label the cleavage furrow, cell plate, and re-forming nuclei.  What accompanies telophase in dividing cells?

Part I Analysis:

1. Explain how mitosis leads to two daughter cells, each of which is diploid and genetically identical to the original cell?

2. What is the cell doing at interphase?

3. Contrast mitosis in plant and animal cells.

Part Ia: Time for Cell Replication

To estimate the relative length of time that a cell spends in the various stages of cell division, you will continue to use the onion root tip that you have on your microscope.  It takes approximately 24 hours for the onion root tip cell to divide.

1. Switch to high power with the onion root tip’s apical meristem in view. 

2. With a partner, and without moving the slide, count the cells that you see in each stage of the cell cycle in your field of view and record the data in the data table below.

3. When you’ve finished counting this field of vision, find another 2 fields within the meristem and count them.  Again, record your data in the table below.

Part Ia Data and Analysis

	
	# Cells in Field 1
	# Cells in Field 2
	# Cells in Field 3
	Total Number of Cells
	% of Total Cells
	Time in each stage (over a 24-hour cycle)

	Interphase
	
	
	
	
	
	

	Prophase
	
	
	
	
	
	

	Metaphase
	
	
	
	
	
	

	Anaphase
	
	
	
	
	
	

	Telophase
	
	
	
	
	
	


1. Based on your data, what can you infer about the relative length of time an onion root tip spends in each stage of cell division?

2. Draw and label a pie chart of the onion root tip cell cycle using the data from your table.

Part Ib:  Treated Onion Cells

Background:  Scientists reported that a fungal pathogen may affect the growth of soybeans.  During three years of high rainfall the study crop of soybeans had decreased growth.  Due to the moisture levels, large amounts of fungus were detected in the soil.  The following season the soybean growth dramatically increased however the root structure of the soybeans was weak and poorly developed.  At closer study a lectin was found in the soil which may have been secreted by the fungus.      

Lectins are a group of protein that binds to specific carbohydrates.  Phytohemagglutinin (PHA-M) is a lectin.  PHA-M induces mitosis (mitogen) in culture by increasing the Ca2+ in a cell which is necessary for cell division.  
Hypothesis:  If we treated an onion with lectin proteins and observed the root under a microscope, how would the data be different from our untreated onion data in part Ia?  Be specific.
Chi-Square Analysis-Use the given data to support your hypothesis and/or reject the null hypothesis.
	
	Control
	Treated

	Interphase Cells
	
	

	Mitosis Cells
	
	

	Total
	
	


	
	Observed (o)
	Expected (e)
	(o-e)
	(o-e)2
	 (o-e)2/e

	Interphase Cells
	
	
	
	
	

	Mitosis Cells
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Website should include:  (40 pts.)
1. Labeled diagrams of cells from Part I.
2. Data Table from Part Ia.

3. Analysis Questions from Part Ia.

4. Hypothesis from Part Ib.  

5. Chi-Square tables and calculations from Part Ib.

Part II: Crossing Over Due to Meiosis in Sordaria
1. Read the information provided about the life cycle of Sordaria.
2. Using the cards provided to you, count the number of 4:4 ascospores and the number of ascospores showing crossover. Record this information in the chart below:

	# 4:4
	# Asci Showing Crossover
	Total Asci
	% Asci Showing Crossover Divided by 2
	Gene to Centromere Distance (Map Units)

	
	
	
	
	


The frequency of crossing over appears to be governed largely by the distance between genes, or in thiscase, between the gene for spore coat color and the centromere.  The probability of a crossover occurring between two linked genes (on the same chromosome) increasesas the distance between those genes becomes larger.  The frequency of crossover, therefore, appears to be directly proportional to the distance between genes.  
A map unit is an arbitrary unit of measure used to describe relative distances between linked genes.  The number of map units between two genes or between a gene and the centromere is equal to the percentage of recombinants.  

