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Biology 160 Lab Module 9
Microscopy III: Mitosis & Cell Cycle
Introduction

One main tenet of the cell theory is that “All cells arise from preexisting cells”. This happens through the process of cell division in which new cells are formed when a “parent cell” divides itself into two new “daughter cells”. In prokaryotes and single-celled eukaryotes, cell division is essential for reproduction and continued existence of a species (although the specifics of the process differ somewhat between these two groups of organisms). In multicellular, eukaryotic organisms, cell division is necessary for growth of the organism and for the replacement of damaged or worn out cells.

   In most Eukaryotic organisms, reproduction is “sexual” meaning that offspring are produced by the union of two sex cells (gametes), specifically an egg cell and a sperm cell. When these two cells unite, (fertilization) the resulting cell is called a zygote. This zygote then undergoes many cell divisions (growth) to eventually produce the multicellular offspring.

   The “life cycle” of a cell may be thought of as being from the time a cell is produced by division of a parent cell until the time it undergoes cell division to produce two new daughter cells. This cycle is called the “cell cycle” and is shown in a diagram in your textbook. The cell cycle is a continuous process but has been divided into different phases by scientists for better understanding of the various events that take place. These phases consist of interphase (including G1, S, and G2), mitosis (division of the nucleus including prophase, metaphase, anaphase, and telophase), and cytokinesis (division of the cytoplasm).

Learning Outcomes
Upon successful completion of this lab, you should be able to:

1.  Define/explain each of the following terms:  fertilization, zygote, cell cycle, mitosis, cytokinesis, chromosome, DNA, sister chromatid, and centromere.

2.  Demonstrate and explain mitosis using chromosome models.

3. Identify the stages of the cell cycle.

4. Distinguish between mitosis and cytokinesis.

5. Identify the structures involved in nuclear and cell division.

PART A: Observation of the phases of mitosis in Onion Root Cells

Materials:

Prepared slide of an onion root tip

Microscope

1. Obtain a prepared slide of the tip of a root of an onion (Allium) plant. Place it on the stage of the microscope and go through the process demonstrated by the instructor to focus on the cells in the region that is just behind the root cap. Remember to start with the scanning lens and work your way through low power to finally get to high power (the oil immersion is not necessary for this lab). This slide shows a section of the root that was actively growing and so its cells were undergoing cell division. It has been prepared with chemicals to preserve the cellular structures and stained with dyes to show off the particular structures involved with mitosis. You should see what resembles a brick wall with the different cells in various phases of cell division. The blue or purple stained chromosomes can be seen in the nuclei of some of the cells. The chromosomes are individual “packages” that the DNA of the cells is organized into.

2. Move the slide around the stage and try to identify cells in each of the stages of cell division. In the space below, make six drawings of cells in each of the following phases: (1) interphase, (2) prophase, (3) metaphase, (4) anaphase, (5) telophase, and (6) two newly produced daughter cells. Make sure to label the pertinent parts on each drawing including the cell wall, cytoplasm, nucleus, chromatin, nuclear envelope, spindle fibers, spindle, pole, spindle equator, sister chromatids, and chromosomes. 
Drawings of six phases of the cell cycle:

	Interphase
	Prophase

	Metaphase
	Anaphase

	Telophase
	Daughter Cells


PART B: Observation of the Cell Cycle in onion root tips

The cell cycle takes various lengths of time to complete depending on the type of cell. The onion root tip slide represents a snapshot that captured the cells in various phases of the cell cycle at a certain moment in time. The frequency of occurrence of a particular phase of the cycle is directly proportional to the length of time of that phase. You can estimate the amount of time each phase takes by counting the proportion of cells in each phase. The length of the entire cell cycle for onion root tip cells is about 24 hours with mitosis lasting for about 90 minutes.

   Identify and record the phase that each of 100 cells is in. This is done fairly easily if one person looks through the microscope and calls out the phase of each cell while scanning down several rows of cells, one cell at a time. Have a partner record the number and phases of the 100 cells in the table below.

	Phase
	Number Seen (tally marks)
	% Of Total Number of Cells
	Duration of Phase (Proportion of 24 hours)

	Interphase


	
	
	

	Prophase


	
	
	

	Metaphase


	
	
	

	Anaphase


	
	
	

	Telophase


	
	
	

	Total


	
	
	


PART C:  Regulation of the Cell Cycle 
Part C can be done in lab or off campus as dictated by your instructor. 

Access the following url:  http://www.hhmi.org/biointeractive/eukaryotic-cell-cycle-and-cancer read the Summary, download and print the Worksheet, (right side of the screen- click on DOWNLOADS) and the click on “Start Click and Learn” link to access the interactive lesson on the Eukaryotic Cell Cycle and Cancer. Fill out pages 1-5 of the worksheet and turn it in at the next lab meeting (or as directed by your instructor). 
