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Estimating the Time Needed for Mitosis
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Introduction

In this lab, you will determine the approximate time it takes for plant and animal cells to pass through each of the four stages of mitosis. You will do this by counting the number of onion root tip cells and whitefish blastula cells in each of the four phases of mitosis and in interphase.  Many cells in one specific phase indicate that a long period of time is required for completion of that phase.  Few cells in a specific phase indicate a short period of time is required for completion of that phase.

Mitosis, also called karyokinesis, is division of the nucleus and its chromosomes.  It is followed by division of the cytoplasm known as cytokinesis.  Both mitosis and cytokinesis are parts of the life of a cell called the cell cycle.  Most of the life of a cell is spent in a non-dividing phase called Interphase.  Interphase includes G1 stage in which the newly divided cells grow in size, S stage in which the number of chromosomes is doubled and appears as chromatin, and G2 stage where the cell makes the enzymes and other cellular materials needed for mitosis.
Mitosis has four major stages – Prophase, Metaphase, Anaphase, and Telophase. When a living organism needs new cells to repair damage, grow, or develop, cells undergo mitosis. 

· During Prophase, the DNA and proteins start to condense. The two centrioles move toward the opposite end of the cell in animals or microtubules are assembled in plants to form a spindle. The nuclear envelope and nucleolus also start to break up. 

· During Metaphase, the spindle apparatus attaches to sister chromatids of each chromosome. All the chromosomes are line up at the equator of the spindle. They are now in their most tightly condensed form. 

· During Anaphase, the spindle fibers attached to the two sister chromatids of each chromosome contract and separate chromosomes which move to opposite poles of the cell.
· In Telophase, as the two new cells pinch in half (animal cells) or a cell plate forms (plant cells), the chromosomes become less condensed again and reappear as chromatin. New membrane forms nuclear envelopes and the nucleolus is reformed.
On the next page you can see photograph examples of plant and animal cells in each phase of mitosis. Notice that some of the phases occur in stages, so there are a couple of different photographs to show the phase in the “early” stage and also in the “late” phase.

Plant Cell Cycle Phases (Onion Root Tip)
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INTERPHASE
Animal Cell Cycle Phases (Whitefish Blastula)



MATERIALS

microscope

prepared slides of onion root tip (Allium) (longitudinal section)

prepared slide of whitefish blastula
Procedure
1.   Place the prepared onion root tip slide on the stage of your microscope. Using the 4X objective, focus on the cells just above the tip of the root. Switch to the 10X objective and then to the 40X objective (total magnification = 400X). Count the total number of cells in the field of view. Record this number in the appropriate place in the data table.

2.  Without changing the field of view, count the number of cells in each phase of mitosis: prophase, metaphase, anaphase and telophase. Record this information in the appropriate place in the data table.
3.  To determine the approximate proportion of time a cell spends in each phase, divide the number of cells in that phase by the total number of cells in the field of view then multiply by 100. Record this information in the data table.
4.  Repeat steps 1 through 3 using the prepared animal mitosis (whitefish blastula) slide. Record all information in the appropriate places in the data table. 
	
	Plant Cell Cycle

	Phase
	Number of Cells in Phase
	Number of Cells in Phase Total Number of Cells
	Percentage of Time Spent in Phase

	Prophase
	
	
	

	Metaphase
	
	
	

	Anaphase
	
	
	

	Telophase
	
	
	

	Total Number of Cells in Field of View
	
	
	



	
	Animal Cell Cycle

	Phase
	Number of Cells in Phase
	Number of Cells in Phase Total Number of Cells
	Percentage of Time Spent in Phase

	Prophase
	
	
	

	Metaphase
	
	
	

	Anaphase
	
	
	

	Telophase
	
	
	

	Total Number of Cells in Field of View
	
	
	



Using your data, prepare two pie graphs using Excel or Word which show the amount of time spent in each part of the cell cycle for a plant cell and an animal cell.

Discussion Questions

1.  In which phase of plant cell mitosis is the most time spent? In which phase of animal cell mitosis?

2.   In which phase of plant cell mitosis is the least time spent? In which phase of animal cell mitosis?

3. What is the total percentage of time the plant and animal cells spend undergoing mitosis?

4.  What percentage of the time are the plant and animal cells not undergoing mitosis?

5.  What are the plant and animal cells doing when they are not undergoing mitosis?
6.  What important changes are occurring in the nucleus during the longest phase? Does this justify the amount of time spent in the phase?
7.  Where might you look for cells in the human body that are undergoing mitosis?
8.  What would happen if the process of mitosis skipped metaphase?  telophase?
The following table shows average times required for normal and diseased chicken stomach cells to complete the cell cycle. Based on the data presented here:
	TIME FOR CELL CYCLE OF NORMAL AND CANCEROUS

CHICKEN STOMACH CELLS (IN MINUTES)

	
	NORMAL CHICKEN STOMACH

CELLS IN MINUTES
	CANCEROUS CHICKEN STOMACH CELLS IN MINUTES

	Interphase
	540
	380

	Prophase
	60
	45

	Metaphase
	10
	10

	Anaphase
	3
	3

	Telophase
	12
	10



10. How do cancer cells differ from normal cells in the total time required for mitosis? 
11. How do cancer cells differ from normal cells in time spent for each phase? 
Based on the data presented here:
	TIMES NEEDED FOR MITOSIS

	
	PROPHASE
	METAPHASE
	ANAPHASE
	TELOPHASE
	TOTAL

	Salamander kidney cells
	60
	50
	6
	70
	186

	Pea root cells
	80
	40
	4
	12
	136



12. Which organism, salamander or pea, shows time needed to complete mitosis most like the data you recorded for the onion root tip?
13. Why might the time required for these two organisms to complete mitosis be similar? 
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