Name:
Mitosis Investigation
Overview
     In this laboratory, you will investigate the process of mitosis, You will use prepared slides of onion root tips to study plant mitosis and to calculate the relative duration of the phases of mitosis.  
Objectives
At the completion of this laboratory you should be able to:
· Recognize the stages of mitosis.
· Calculate the relative duration of the phases of mitosis.
Background
     All new cells come from previously existing cells.  New cells are formed by the process of cell division which involves both replication of the cell's nucleus and the division of the cytoplasm (cytokinesis) to form two genetically identical cells.
     There are two types of nuclear division: mitosis and meiosis. Mitosis typically results in new somatic (body) cells.  Formation of an adult organism from a fertilized egg, asexual reproduction, and maintenance or repair of body parts are all accomplished through mitotic cell divisions.  Meiosis, on the other hand, results in the formation of either gametes (in animals) or spores (in plants).  These cells have half the chromosome number of the parent cell and are used in sexual reproduction.
     In plants, the process of forming new cells is restricted to special growth regions called meristems.  These regions usually occur at the tips of stems or roots.  Therefore, when looking at mitosis in plants, we will look at the meristematic region of roots from the onion plant (Allium cepa).  To investigate mitosis in animal cells, we will look at prepared slides of blastula stage embryos from whitefish (Coregonus clupeaformis).  
Procedure
Part 1:  Plant Cell Cycle Identification
     Examine prepared slides of longitudinal sections of onion root tips using the 10X objective.  Locate the meristematic region near the root cap.  Using the 40X objective, examine individual cells in this region to study the phases of plant mitosis.    Focus on the Zone of division to see the most actively dividing region of the root (see figure 1):
fig. 1:  Plant root zones
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Locate cells in each of the following stages of the cell cycle:
1. Interphase - These are cells that are not dividing.  The nucleus will be distinct and may have       one or more dark-stained nucleoli.
2. Prophase - The first sign of division is the thickening of the chromatin threads inside the nucleus.  The thickening continues until the chromatin has condensed into the chromosomes.  The appearance of the nucleus is variable during the chromatin thickening process. 
3. Prometaphase the nuclear envelope and nucleoli are no longer visible and the chromosomes are free in the cytoplasm. At this time, the spindle apparatus may become visible, but stains are needed to make them apparent.
4. Metaphase - The chromosomes have moved to the center of the spindle, usually in the middle     of the cell.  One portion of each chromosome, the centromere, attaches to the spindle. The centromeres of all the chromosomes lie at about the same level of the spindle, on an imaginary     plane called the metaphase plate.  At metaphase, you may be able to observe the two chromatids of some of the chromosomes.
5. Anaphase - The centromere regions of each pair of chromatids separate and are moved by the     spindle fibers toward opposite poles of the spindle.  The ends of the chromosomes are dragged     behind, creating a series of "v-shaped" structures.  Once the duplicate chromatids separate, each is called a chromosome. The daughter chromosomes continue poleward movement until they form two compact clumps, one at each spindle body.
6. Telophase - The last stage of division is marked by a pronounced condensation of the chromosomes, followed by the formation of a new nuclear envelope around each group of chromosomes.  The chromosomes uncoil back to their chromatin form. In plants, cytokinesis is accomplished when a new cell wall (cell plate) is laid down between the daughter cells, forming two new cells.
Analysis of Results
     Make a drawing of a representative cell at each phase of mitosis.  Label the parts (nucleus, cell plate, spindle etc.) and the give the magnification used to make the drawing.  Make the drawing large enough so that sufficient detail can be included.  Use colored pencils, if desired, to give additional detail to the drawings.
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Part 2:  Relative Lengths of Mitotic Stages
     To estimate the relative length of the time that a cell spends in the various stages of mitosis, you will examine the meristematic region of a prepared slide of the onion root tip.  Since these cells represent a "one point in time" sample, the number of cells in a particular phase of mitosis will approximate the amount of time an individual cell might spend in that mitotic phase.  Students should work individually or in pairs on the following steps:
1. Using the low-power objective (10X), locate the meristematic region.  Shift to the higher-            power objective (40X) and tabulate the number of cells that are in each stage of mitosis.               Record the data in Table 1.
2. Repeat this count in at least two more non-overlapping fields of view.  You should have somewhere in the neighborhood of 200 cells counted/
3. Calculate the percentage of total cells represented by each stage of mitosis.
Table 1. Mitosis Phase Counts.
	
	 Field 1
	 Field 2
	 Field 3
	 Total
	 % of total cells counted 

	Interphase
	
	
	
	
	

	Prophase
	
	
	
	
	

	Metaphase
	
	
	
	
	

	Anaphase
	
	
	
	
	   

	Telophase
	
	
	
	
	


                                                                                  Total Cells Counted = ________
1. Based on the data in Table 1, what can you infer about the relative length of time an onion root tip cell spends in each stage of mitosis?  Explain.  Propose an explanation for why the cell spends different times in each phase of the cell cycle.
2. The average length of time for an onion root cell to go through all stages of the cell cycle is 13.5 hours.  Based on this figure, and your data from table 1, calculate the approximate time that an onion cell spends in each phase of the cell cycle (in minutes).  Show your work.
Adapted by D. Knuffke.
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