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Root Tip Mitosis
Student Preparation Sheet
The cell cycle and mitosis

Eukaryotic cells do not divide all the time. 
They spend most of their time in interphase, growing and carrying out their normal, cellular functions.

This is the stage of the cell cycle when the cell is synthesising proteins and replicating its DNA and cell organelles in preparation for cell division. DNA replication occurs during the S, or synthesis, phase of interphase, which takes place between the two growth phases.

Diagram illustrating the cell cycle.
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New cells are formed when existing cells divide by mitosis, forming two “daughter cells”, which are genetically identical to each other and to the ‘parent’ cell.
Watch the ‘mitosis in a root cell’ section of the animation SAPS Growth in Plants animation: 

http://www.saps.org.uk/secondary/themes/1290
There are also notes to support you using the animations.

Mitosis is used to make new cells that are used:
· for growth, when an organism is increasing its cell numbers.

· to replace cells that are lost, damaged or killed 

· for reproduction, by eukaryotic organisms that reproduce asexually.

Mitosis is the part of the cell cycle in which the nucleus divides to form two genetically identical nuclei.
Mitosis is actually a continuous process, but it is helpful to divide it up into stages.
	Stage of the cell cycle
	Description of key events
	Image and photograph of garlic root tip cells undergoing mitosis. 

The DNA of the chromosomes is artificially stained dark blue.

	Interphase
	The time between cell divisions is called interphase. The chromosomes can't be seen, although DNA is present in the form of chromatin.

During interphase, the cell replicates its organelles and DNA, ready for the next division.
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	Prophase
	The chromosomes start to become visible. They begin as long, thin threads that start to condense out and coil up, getting shorter and thicker.

Each chromosome can be seen to consist of two chromatids, formed when the DNA replicated during interphase.

The two centrioles move to the opposite ends, or poles, of the cell and start to send out a system of tiny fibres called microtubules which stretch across the cell. Together they form a system of microtubules called the spindle The nuclear membrane is present until the end of prophase, when it disappears.

This means that the chromosomes are now free in the cytoplasm.
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	Metaphase
	The centromeres of the chromosomes attach to the equator of the spindle.

At the end of metaphase, the centromeres divide.

Once this happens, the chromatids can be called daughter chromosomes.
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	Anaphase
	The spindle fibres attached to the centromeres contract and pull the two chromatids (now called daughter chromosomes) to opposite ends of the spindle.
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	Telophase
	Once the daughter chromosomes have reached the opposite poles of the cell, they start to unwind and become long and thin again.

The spindle fibres break down and the spindle disappears.

A new nuclear membrane forms around each group of daughter chromosomes.
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	Cytokinesis /Diakinesis
	The cytoplasm constricts to form two new cells.

In a plant cell, a new cell membrane forms in the middle of the cell. This new membrane secretes

material for the production of two cell walls, one for each cell.

The cell cleaves in two.
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Tasks
Complete the table below and use it to summarise the key points of each stage of the cell cycle (The first row has been completed for you.)
	Stage


	Genetic Information
	Nuclear membrane
	Spindle fibres

	Interphase
	Visible as chromatin


	Present
	Absent

	Prophase
	
	
	

	Metaphase
	
	
	

	Anaphase
	
	
	

	Telophase
	
	
	


The photomicrographs below show stages of the cell cycle in plant cells.

Give the name of the stage shown in each photograph. 

	Micrograph
	Stage of Mitosis
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3. The mitotic index is a quantitative expression of the amount of cell division that a tissue is undergoing. It can be calculated as follows:

MITOTIC INDEX = NUMBER OF CELLS IN THE FIELD OF VIEW UNDERGOING CELL DIVISION 




TOTAL NUMBER OF CELLS IN THE FIELD OF VIEW

Calculate the mitotic index for the cells in the image below
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Using this field of view, complete the table below and use it to calculate the percentage of cells in each stage of the cell cycle.

	Stage of the cell cycle
	Number of cells in that stage in field of view 
	Percentage of cells  in that stage

	INTERPHASE
	
	

	PROPHASE
	
	

	METAPHASE
	
	

	ANAPHASE
	
	

	TELOPHASE
	
	

	Total number of cells
	
	


4. Use the percentages that you have calculated to predict which stage of the cell cycle is the longest and which is the shortest. Explain your answer.

5. If one complete cell cycle in garlic root tip meristem cells lasts 80 minutes, calculate how long the cells in the above photograph spend in each stage.
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