2.1 Meiosis-Sexual division to produce sex cells

Gametes are special cells used in sexual reproduction. It is important that these cells contain 1/2 the normal number of chromosomes than the regular body cells (autosomes). When the sperm and egg unite the resulting zygote will contain the normal number of chromosomes for that organism. A special process called meiosis occurs in the reproductive organs to allow this to occur. Meiosis is a bit more complex than the cell cycle mentioned above; although many of the terms and stages show many similarities. 

Before meiosis occurs the cell duplicates its chromosomes. 

Interphase

Prophase I : The nuclear membrane and nucleolus disappears, spindle fibers form , and the chromatid pairs form. A major difference occurs here separating this prophase from mitosis prophase. The chromatid pairs pair up with their homologous pair, forming a tetrad in a process called synapsis. This tetrad contains 2 original homologous chromosomes and their duplicates. The process of crossing over occurs during this time allowing for genetic diversity in the genome. Crossing over is a process where pieces of two homologous chromosomes, switch places and end up on the other chromosome. (1 cell ) 
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Metaphase I : Tetrads line up along the center of the cell. (1 cell ) 
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Anaphase I : The tertads split and move in opposite directions. During this phase the chromatid pairs move away from each other. (1 cell ) 
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Telophase I : Two cells form each containing a complete set of chromosomes in the form of chromatid pairs. (2 cells ) 
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Prophase II : The process continues moving the chromatid pairs toward the center of the cell. (2 cells ) 
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Metaphase II : The chromatid pairs line up along the center of the cell. (2 cells ) 
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Anaphase II : The chromatid pairs split moving the individual chromosomes toward the opposite poles.(2cells )


DRAW THE CELLS THAT WOULD APPEAR

Telophase II : Each of the two cells will begin to split in half and produce 2 more cells bringing the total to 4 cells. Each of these cells contain 1/2 the normal number of chromosomes. ( 4 cells ) 
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Meiosis II

Meiosis I ended with the formation of diploid daughter nuclei which contained the same amount of nuclear material as in the original parent cell. 

· Daughter nuclei differ genetically from the parent cell. 

· There can be a period between the two meiotic divisions, in which case it is referred to as an Interphase. 

· DNA replication does not take place in between MI and MII

Meiosis occurs in the testes of the male and is called spermatogenesis and the ovaries of the female and called oogenesis. 
Note that in the 
· first meiotic division, homologous chromosomes separate from each other, 

· While in the second meiotic division, the individual sister chromatids within the chromosomes separate from each other.

Gamete Formation

The final stages of meiosis differ in males and females. 

· Male, four haploid spermatozoa, each similar in size, are produced from the single diploid parent cell. The spermatozoa develop "tails." ( Spermatogenesis). 

· Female gamete production or oogenesis, the process does not give rise to four ova or eggs. The division of cytoplasmic material is very unequal during both meiotic divisions. Only one relatively large, haploid ovum or egg is produced from a single diploid parent cell.

The Genetic Consequences of Meiosis

· Meiosis leads to a haploid reduction in chromosome number necessary for the development of gametes. The formation of chiasmata during Prophase I and crossing over allows for a rearrangement of parts of homologous chromosomes. 

· Subsequent fertilization allows new and different combinations of DNA in every generation of a sexually reproducing species. 

· Almost every individual in a sexual species therefore has a unique combination of genes, even though all members of the species share the same genes. (The total of all of the genes shared within a species is called the gene pool. The differences among individuals of a species are due to the variety of combinations of genes.

The following notes were obtained from a note originally designed by M. Booth
The Formation of Sperm and Eggs

· Gametes are produced in the reproductive organs called gonads

· Female gonads are called ovaries

· Males gonads are called testes

· Meiosis starts in males during puberty and continues throughout life

· Meiosis starts before birth in females and ends around age 12-15 years
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Note: in female gamete production there are unequal cytoplasmic divisions which occur to produce only one functional egg and 3 non-functional polar bodies. 

Why?

The zygote cell needs all the cytoplasm because it will undergo many mitotic divisions to form the cells of the tissues of the individual. There is not much time to grow in size during these early divisions.

Visit http://www.biologymad.com/CellDivision/CellDivision.htm 

Under the topic notes section look over the meiosis notes to fill in these blanks.

Meiosis is a form of _______. It starts with _____, like mitosis, but then proceeds with ____ one immediately after the other. Meiosis therefore results in ____ daughter cells rather than the ____ cells formed by ____. It differs from mitosis in two important aspects: 

The chromosome number is halved from the (_______) to the _____. This is necessary so that the chromosome number remains _____ from generation to generation. Haploid cells have one copy of each chromosome, while diploid cells have homologous pairs of each chromosome. 

The chromosomes are ______ during meiosis to form __________. This _________ is vitally important and is a major source of genetic _______. It means for example that of all the millions of sperm produced by a single human male, the probability is that no two will be identical. 
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