MEIOSIS
The Process :

1.
Definition:
Meiosis is a type of cell division that takes place in the reproductive organs whereby a DIPLOID cell(2n) undergoes two cell divisions to produce FOUR haploid (n) sex cells (gametes). The gametes  have half the number of chromosomes of the parent cell , and are genetically different from the parent cell.

2.
Location of meiosis :

Animals :   testes in males  ;  ovaries in females


Plants     : anther of stamen  ;  ovary of pistil.

3.
Meiosis is a continuous process but is divided into phases for convenience. Interphase takes place before meiosis.

4.
Events that take place during Interphase :
· DNA  replication takes place.

· Single stranded chromosomes become double-stranded.

· Each chromosome will now consist of TWO chromatids joined by a centromere.

· DNA replication helps to double the genetic material so that it can be shared by the new cells arising from cell division.


Chromosomes before Replication
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Chromosomes after Replication
Importance of Meiosis
1.
Process that produces gametes.

2.
The halving of the chromosome number (from diploid to haploid) prevents doubling effect of fertilization / ensures chromosome number of species is maintained.

3.
Meiosis introduces variation in offspring through :


3.1
crossing over , and 


3.2
random arrangement of chromosomes at the equator.

Abnormal Meiosis
1.
Non-disjunction:


It is the failure of homologous chromosomes to separate during Anaphase I or the failure 
of sister chromatids to separate during Anaphase II. 
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2.
Consequences of Non-disjunction:

· As a result of non-disjunction , gametes formed during meiosis may have :

one extra chromosome or  no chromosome.

· Such an abnormal gamete may fuse with a normal gamete or another abnormal gamete, leading to different genetic disorders e.g. Down syndrome.

3.
Down Syndrome :

· Down syndrome is a disease characterized by an extra autosome on chromosome 21 – disorder also referred to as “trisomy 21”.
· In meiosis I , chromosome pair 21 may not separate or,

· In meiosis II , the chromatids of chromosome 21 may not separate.

· Some gametes will therefore have an extra copy (2 copies) of chromosome number 21.
· If a gamete with 2 copies of chromosome 21 fuses with a normal gamete with 1 copy of chromosome 21 , the resulting zygote will have 3 copies of chromosome number 21 [ 47 chromosomes instead of 46] resulting in Down syndrome.
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4.         Similarities between Mitosis and Meiosis :

* Both involve division of cells.
* DNA replication occurs in both.

* Spindle fibres are formed in both.

* Karyokinesis (division of nucleus ) occurs first followed by cytokinesis(division of cytoplasm).

5.           Differences between Mitosis and Meiosis :
	                                      MITOSIS
	MEIOSIS

	1. Nucleus divides once
	Nucleus divides twice.

	2. Occurs in somatic (body) cells
	Occurs in sex organs when gametes are formed.

	3. Two cells formed – genetically identical to each other.
	Four cells formed – genetically different from each other.

	4. No crossing - over occurs.
	Crossing -over takes place during prophase I.

	5. Two cells formed have same chromosome number as parent cell.
	Four cells formed have half the chromosome number of the parent cell.

	6. Chromosomes not arranged in pairs during prophase.
	Chromosomes arranged in pairs during prophase I.


Differences between Meiosis I and Meiosis II

	MEIOSIS   I
	MEIOSIS  II

	Chromosomes double stranded in all phases
	Chromosomes single stranded in all phases

	Crossing - over takes place in prophase I
	No crossing – over.

	Chromosomes arranged along equator in homologous pairs in Metaphase I
	Chromosomes arranged along the equator singly in Metaphase I.

	Whole chromosomes pulled to opposite poles in Anaphase I.
	Chromatids pulled to opposite poles in Anaphase II.

	Chromosome number is halved during meiosis I
	Chromosome number does not change during meiosis II.

	Results in two cells
	Results in four cells








Karyotype of a person with a genetic disorder
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