4.  Cell Division     - Meiosis
Meiosis is a form of cell division that produces 4 daughter cells which are genetically different.  

Meiosis produces the sex cells, or gametes which when they fuse together in fertilisation restore the original number of chromosomes.  

A cell with pairs of homologous chromosomes (i.e. all cells in body except Red Blood cells (no nucleus) or gametes (sex cells)) are called diploid  (2n)
A cell that contains only one chromosome from each of the homologous pairs is called haploid ( has half the number) (n)

The type of cell division that produces diploid cells is ______________________
The type of cell division that produces haploid cells is ______________________

Meiosis – two stages of nuclear division.

Following DNA replication there are two nuclear divisions

Meiosis 1  ______________________________________________________________________________________________________________________________________________
Meiosis 2 

______________________________________________________________________________________________________________________________________________
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During meiosis genetic variation may arise in the following two ways:

1. Independent segregation (independent assortment) of homologous chromosomes during meiosis 1

2. Genetic Recombination by Crossing over

Independent Segregation of homologous chromosomes

This happens during Meiosis I

Each chromosome lines up on the equator alongside its homologous chromosome partner.  

Since they can line up in any orientation on the equator, the combination of the chromosomses that go to the daughter cell at meiosis 1 is random.

This will result in daughter cells at the end of meiosis 1 with different mixtures of maternal and paternal chromosomes
2. Crossing Over
This happens in meiosis 1, when the homologous chromosomes line up together

While the two homologous chromosomes are lined up together, bits of one chromosome are swapped (crossed over) with the corresponding bits of the other chromosome.
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The points at which the chromosomes actually cross over are called chiasmata (singular chiasma). If one of the chromatids involved comes from the male parent and other from the female parent, then there would be a new mixture of genetic material
Another way that variation will occur is random fertilisation.
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Differences between Mitosis and Meiosis

Complete the table putting the correct statements for  mitosis and meiosis

	Mitosis
	Meiosis

	
	

	
	

	
	

	
	

	
	

	
	


One division




Two divisions

The number of chromosomes is halved         The number of chromosomes remains the same

Homologous chromosomes pair up 
Homologous chromosomes do not pair up   

Chiasmata form and crossing over occurs     Chiasmata do not form and crossing over never occurs

Daughter cells are genetically different from their parent cells

Daughter cells are genetically identical

Two diploid daughter cells are formed            Four haploid daughter cells are formed

Questions
1Meiosis produces cells with half the number of chromosomes.

(a) What is the biological importance of these cells having half the number of chromosomes?

...............................................................................................................................................
...............................................................................................................................................

(1 mark)
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(b) The photograph shows the chromosomes from one cell during meiosis.  What is the haploid chromosome number in this species?..............................................(1)

(c) (i) What has happened at the points labelled A in the photograph? Explain how this causes genetic variation in the gametes.

...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
...............................................................................................................................................
(2 marks)

(ii) Give one other feature of meiosis which causes genetic variation in the gametes.

...............................................................................................................................................
...............................................................................................................................................
(1 mark)mod 5 0207

2  a) Apart from increasing genetic variation, explain why meiosis is important in organisms which reproduce sexually.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2 marks)
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(b) Figure 3 shows the chromosomes in a diploid cell.

Complete Figure 3 to show the four different combinations of these chromosomes in

the gametes produced by meiosis. (2 marks)

(c) Figure 4 shows the main stages in the production of pollen grains in a flowering plant.
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 The diploid number of chromosomes in this plant is sixteen. How many chromosomes

would there be in

(i) the nucleus of an immature pollen grain; .................................................................

(ii) one of the nuclei of a mature pollen grain? .............................................................

(2 marks)

In tissues that produce gametes, there is a greater proportion of cells undergoing

meiosis in male tissue than in female tissue. Suggest one advantage of this.

............................................................................................................................................

............................................................................................................................................

(1 mark) 0206 g&g

Genetic Diversity

All members of the same species have similar DNA.  However, in most populations their DNA is not identical – there are differences in DNA of individuals of one species.  This is due to differences in alleles for a particular characteristic.  

The greater the number of different alleles that all members of a species posses the greater the genetic diversity of that species.  A population with a low genetic diversity loses its ability to adapt to new conditions.  

There are three factors that influence genetic diversity

1. Artificial Selection (Selective breeding)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. The Founder Effect

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Genetic Bottlenecks

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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