Meiosis Lecture Notes

I.  Overview


A.  Meiosis differs from mitosis in that it must reduce the genetic
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 material of a cell in half.    

Comparing Mitosis & Meiosis

1.  Chromosomes consist of 2 homologues - or halves, one from

 

each parent
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a.  homologues can cross-over or mix to create genetic diversity




b.  a cell with both homologues has the diploid number of DNA




c.  a cell with only one homologue has the haploid number



2.  To reduce the number of chromosomes to the haploid number, 




two divisions must occur




Independent Assortment
II.  Stages of Meiosis


A.  Prophase I



1.  Each chromosome is duplicated
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a.  DNA is condensed to form chromosomes




b.  each condensed chromosome pairs with it homologue




c.  Crossing-over can occur causing a swapping of genes



2.  microtubules begin to form spindle fibers



3.  A second centriole is made



4.  the nuclear envelope begins to dissolve


B.  Metaphase I



1.  chromosomes migrate to the center (middle) of the cell



2.  spindle fibers are fully formed and attach to the centromeres


C.  Anaphase I



1.  Chromosome homologues are pulled apart by the centrioles


D.  Telophase I



1.  Cell plate forms



2.  The cell cleaves to divide the cell in half and form 2 daughter cells




a.  the chromosomes DO NOT uncoil & no envelop forms



b.  the daughter cells will proceed immediately to prophase II
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E.  Prophase II



1.  Each daughter cell forms a new centriole and spindle fibers




a.  the DNA is NOT copied

F.  Metaphase II



1.  Each homologue migrates to the center (middle) of the cell



2.  Spindle fibers attach at the centromeres


G.  Anaphase II



1.  Centrioles begin to pull apart the homologues to form sister
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chromatids


H.  Telophase II



1.  A cell plate forms



2.  The cells cleave to divide the cytoplasm in half



3.  The final result yields 4 gametes, each with the haploid number



Review the phases of Meiosis  

Meiosis Summary
III.  Gamete Formation in Animals



A.  Spermatogenesis




1.  Follows the path of Meiosis




2.  When the 4 gametes form, collars & tails (flagella) are added




3.  The final outcome produces 4 viable sperm



B.  Oogenesis




1.  Meiotic division differs in that the cells do not evenly divide





a.  one cell will go onto to Prophase II





b.  the other cell, a polar body, is nonviable




2.  At Telophase II, again - the division is not equal





a.  one cell will have the haploid number and become a viable

 




ova





b.  the other haploid is a non-viable polar body




3.  The final result produces only 1 viable egg


