4.2 Meiosis 
There are two parts to the Meiosis step of the cell cycle called Meiosis I and Meiosis II
· This a “reduction division” =  the events ensure that the resulting cells have half of the chromosomal complement of the original cell.  Key for euk. sexual reproduction!
· Start with one diploid cell/nucleus, end with 4 haploid cells/nuclei

· In spermatogenesis – all four can mature to sperm

· In oogenesis – only one will mature to egg, remaining 3 will become ‘polar bodies’ which hormonally support the egg.

· Meiosis I is where the important events (called crossing over and independent assortment) occur that lead to genetic variation in the “daughter cells” (sperm/egg) to ensure that no two sperm/egg that an organism makes in its lifetime will be genetically identical.  

· This ensures the next generation will be genetically different from the previous one.  Genetic variation is key to variation (EVOLUTION!)

Prophase I: synapsis and crossing over occurs.  

Synapsis: the pairing of homologous chromosomes

Homologous chromosomes: 

Crossing over:
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Metaphse I: the homologous chromosomes line up in the middle of the cell

Anaphase I: Independent assortment happens.  The homologous chromosomes independently separate and move towards opposite ends of the cell.  Meaning = each previously  “crossed over” chromosome of each maternal/paternal chromosome pair moves to one ‘pole’ or the other independently of every other pair of homologous chromosomes…ensuring that all sperm/eggs made in an organisms lifetime have a different collection of the chromosomes inherited from their parents
Telophase I/Cytokinesis: New nuclear membrane (AKA “nuclear envelope”) forms around each new nuclei and cells divide to prepare to enter Meiosis II.

The phases of Meiosis II (Prophase II, Metaphse II, Anaphase II, TelophseII/Cytokinesis) are very similar to the phases of Mitosis.  
*THE BIG difference is the resulting product (4 genetically different haploid in meiosis, 2 genetically identical diploid in mitosis)
Analysis of Chromosomes
Non-disjunction can occur in anaphase II, leading to abnormal chromosome numbers in finished product


-sister chromatids do not separate, both travel together to same ‘pole’ of cell!

Karyotype:

· To detect chromosomal abnormalities, like _______________________ (ex. Down syndrome/trisomy 21) or gender (two “X chromosomes” for a female or “X” and a “Y” for male) samples of fetal cells are taken by chorionic villus sampling or amniocentesis and analyzed.

· The chromosomes are arranged in a picture called a karyotype.  In a karyotype, chromosomes are arranged by shape and size with their homologous partners so we can see all of the pairs and look for abnormalities in chromosomes (NOT genetic mutations!) or determine gender
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