
Mitosis: The division of the nucleus of the cell that results in each of the daughter cells having an exact copy of the DNA of the parent cell.
Annotate the stages:
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Match the stage with its function:
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Importance of mitosis: Production of genetically identical cells allows for:
Growth: Division by mitosis helps produce a new organism after fertilisation.

Differentiation: Division of identical cells which differentiate in the same way to form tissues .

Repair: Replaces dead cells with exact copies.
The cell cycle Annotate the diagram to show the three stages of the cell cycle and the sub-stages within interphase:
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Cancer: The result of mutations to the genes that regulate the cell cycle.

Cancer treatment: Prevent DNA replication ,eg. Cisplatin, or Inhibit spindle formation, eg. Vinca alkaloids.
Problems: Affect normal dividing cells also, but to a lesser extent
Meiosis
Annotate the diagram below to show the two divisions in meiosis:
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Meiosis increases variation so that offspring have a different combination of characteristics from the   parents. It does this by two mechanisms: 
· Independent segregation of chromosomes 

· Recombination of homologous chromosomes by crossing over

Independent segregation of chromosomes: The combination of chromosomes that go into daughter cells in both meiosis 1 and 2 is random.
Complete the diagram below to show how the chromosomes  (two pairs) can randomly sort themselves out to produce 4 gametes with different combinations of alleles (B=brown eyes; b = blue eyes; T = tall; t = small) :
(note: the first has been done for you):
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                           Brown eyed          ____________         ____________         _____________

                                  Tall                   ____________        ____________         _____________
Crossing over:  During the first division, when homologous chromosomes associate adjacent chromatids twist and cross-over. They break and recombine to form chromatids with a new combination of alleles, a process known as recombination. These increase genetic variety.
In the diagram below add in the alleles in the chromosomes that would be present in the gametes to show the new combinations and label the recombinant chromosomes:
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SUMMARY:
Meoisis produces haploid gametes that are genetically different. Variation is further increased by independent segregation of chromosomes and crossing over forming recombinant chromosomes.

Mitosis is the nuclear division which produces 2 genetically identical, diploid cells. It consists of prophase, metaphase, anaphase and telophase.

Cell cycle consists of interphase, nuclear division (mitosis or meiosis) and cytplasmic division (cytokinesis).
Cancer is caused by mutation of genes that regulate the cell cycle and treatment is designed to inhibit cell division.
Recall: Comparing mitosis and meiosis

	Feature
	Mitosis
	Meiosis

	Number of daughter cells
(2 or 4)
	
	

	Number of chromosomes (haploid or diploid)
	
	

	Genetic similarity 

(identical or varied)
	
	

	Purpose (gamete formation or growth and repair)
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Cell checks DNA and makes any repairs. Cell prepares for division





�Replication of DNA





Growth of daughter cell


Duplication of organelles other than nucleus











Chromatids at poles, nucleus reforms





Chromosomes at equator, spindle forms





Cytoplasmic division





Chromatids pulled to poles





Chromosomes appear, nucleus disappears





Chromosomes invisible; DNA replicates





cytokinesis





telophase





anaphase





metaphase





prophase





interphase





M


I


T


O


S


I


S











