Chapter 14 - Cell division: The cell cycle
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A small number of cells, such as nerve and red blood cells, do not divide when they reach full size. Most cells, however, grow until they reach a certain size and then divide. 


The cell cycle describes the life cycle of a cell. The cell cycle includes the changes that take place in a cell during the period between one cell division and the next. 
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At its simplest, the cell cycle is divided into a period when the cell is not dividing, called interphase, and a period when the cell divides, called mitosis (or meiosis). 

Interphase

	Interphase is the phase in the cell cycle when the cell is not dividing. 
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Interphase is the longest phase in the cell cycle, often accounting for 90% of the cycle.


During interphase, the chromosomes are very elongated. It is not possible to distinguish individual chromosomes in the nucleus during interphase. Instead, they appear as a mass of material called chromatin. 


Although cells are not dividing during interphase, they are very active in other ways during this phase, as outlined below.
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In the early part of interphase, the cell is very active, producing new organelles such as mitochondria and chloroplasts. It also forms many chemicals that are needed for growth, especially enzymes and other proteins. 

· In the later part of interphase, the chromosomes produce identical copies of themselves. The duplication (or doubling) of a chromosome produces a chromosome with two strands. The two strands have identical genes. 
Mitosis

	Mitosis is a form of nuclear division in which one nucleus divides to form two nuclei, each containing the same number of chromosomes with identical genes.


Each of the new nuclei formed in mitosis becomes enclosed within a cell called a daughter cell, even when the process occurs in male cells. 


The two daughter cells each have the same number of chromosomes. Not only do they have the same number of chromosomes, but the genes on the chromosomes in each cell are identical to eachother.


This means that mitosis produces two cells that are identical to eachotherin terms of chromosome numbers and the genes present on chromosomes. For example, if mitosis takes place in a diploid cell, two diploid daughter cells will be formed.


In some respects mitosis is like a photocopier, producing two identical copies of the original cell. 


Mitosis takes place in cells that are not associated with the reproductive system. These cells are called somatic cells. 
Stages of mitosis

Mitosis is a continuous process that is often described as if it had four definite stages or phases. Each stage runs smoothly into the next and it is often difficult to say when each stage starts and ends. 


The account of mitosis that follows refers to an animal cell with four chromosomes, i.e. an animal cell with a diploid number of four (2n=4). 

STAGE 1: Prophase
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At the end of interphase, and early in stage 1, chromosomes begin to contract. They gradually become visible in the nucleus as short, thickened strands. 

· Each chromosome appears as a duplicated strand.

· Fibres appear in the cytoplasm of the cell. 

· The nuclear membrane starts to break down. 

STAGE 2: Metaphase
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The nuclear membrane completes its breakdown.

· The chromosomes contract even more, so that they appear more thickened.

· Fibres attach to each of the chromosomes. The chromosomes move so that they appear to be lined up across the centre of the cell.

· By the end of this phase each chromosome has two fibres attached, one from each end of the cell. 

STAGE 3: Anaphase

· The fibres now contract. This means that each chromosome is pulled apart. 

· The two strands within each chromosome are moved to opposite ends of the cell. 

· Recall that each of the strands in a duplicated chromosome has identical genes. As a result of the chromosomes splitting at this stage, an identical set of genes is pulled to each end of the cell. 

STAGE 4: Telophase

· A nuclear membrane forms around each of the two sets of membranes.

· The chromosomes elongate within each nucleus to revert to chromatin. Mitosis is now complete.

Cell division

Once mitosis is complete, the original cell immediately divides to form two cells. These daughter cells will contain the same number of identical chromosomes as each other.

 
In addition, each daughter cell will have some (approximately half) of the cell organelles and biomolecules that were in the parent cell. 
The nucleus during interphase
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