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·  Meiosis
· Haploid= 1n= cells with one complete set of chromosomes
· Unfertilized egg cells are haploid
· Sperm cells are haploid
· Haploid sperm fuses with haploid egg to get a diploid zygote (fertilized egg)
· Male parent provides 23 chromosomes (1 set) and female parent 23 chromosomes (1 set)
· Combine to give diploid number of 46 chromosome
· Diploid
· Cells with two complete sets of chromosome 
· 6 chromosomes, 12 chromatids. 3 different red chromosomes 3 different blue
· A pair of blue and a pair of red chromosomes that are very similar in shape and have the same genes, but may have different alleles are called a homologous pair 
· Chromosome 1 from father and chromosome 1 from mother is a homologous pair
· Sexual vs. Asexual Reproduction
· Asexual
· Individual inherits all its genes from one parent
· Many one cell organisms do this
· Offspring are genetically identical to parent
· Genetic variation comes only from mutations
· Greatly reduced ability to evolve. With a very few exceptions we don’t know any organisms that only reproduce asexually. 
· Sexual
· Each new individual gets half its genetic info from one parent, half from another
· Different genetically from both parents
· Sexual reproduction produces much greater variation
· Life Cycles
· Way of showing what happens to an organism from reproductive stage to reproductive stage
· Animal: produces haploid gametes which fuse together to make a diploid organism 
· Not all organisms are primarily diploid, all go through meiosis, but not primarily diploid 
· At metaphase, we can arrest metaphase with some chemicals that effect microtubules and can get a karyotype. Pair of sister chromatids closely aligned side by side. The chromosomes get smaller as the numbers increase. Karytoypes are used to look for genetic disorders 
· We have 23 pairs of chromosomes. 46 in total.
· Sexual Cycle (humans)
· Somatic cells have 23 pairs of chromosomes
· Homologous chromosomes = two chromosomes of a given matched pair
· Each chromosome has many genes
· Each gene occupies a specific locus (location) on a specific chromosome
· Remember chromosome are long linear strands of DNA
· Homologous chromosomes have homologous genes at homologous loci (but the two genes at the homologous loci need not be identical) Alternate forms of the gene at the same loci 
· Homologous Chromosomes
· All of the same size
· Contain the same gene loci (gene location)
· May contain different allele (alternate form of a gene)
· A diploid nucleus contains two sets of homologs
· One set from each parent
· Sex Chromosomes
· Although there are 23 pairs of 46 chromosomes, one homologous pair of chromosomes is quite different
· Females have a true homologous pair XX
· Human males XY
· X and Y are different, Y has 13 known genes, X has 179 known genes
· X and Y are called sex chromosomes
· Autosomes = all other non sex chromosomes 
· One pair of sex chromosome
· Phases of Meiosis
· Difference between mitosis 
· Two successive nuclear divisions in meiosis: 1 and 2
· Meiosis produces 4 haploid cells
· Mitosis produces 2 diploid cells
· Meiosis 1 reduces the ploidy level from 2n to n
· Meiosis 2 divides the remaining set of chromosomes in a mitosis like process (division)
· Most o the differences in the processes occur in meiosis 1 
· Division in meiosis I occurs in four phases: 
· Prophase 1
· Metaphase 1
· Anaphase 1
· Telophase 1
· During the preceding interphase the chromosomes are replicated to form sister chromatids
· These are genetically identical and joined at the centromere
· Prophase I: the chromosomes condense and homologous chromosomes pair up to form tetrads
· In synapsis, special proteins attach to these homologous chromsomes and hold them tightly together 
· At several sites, the chromatids of these homologous pairs are crossed (chiasmata) and segments of the chromosomes are traded
· A spindle forms from each centrosome and spindle fibers attached to kinetochores on the chromosmes begin to move the tetrads around 
· Homologous chromosomes have the loci in the same position. Therefore 1 and 21 chromosome cant condense
· A single chromosome can have more than one chiasmata, there doesn’t have to be just one 
· A cross over wont occur between sister chromatid, no recombination would occur. 
· Metaphase I,
· The tetrads are all arranged at the metaphase plate
· Microtubules from one pole are attached to the kinetochore of one chromosome of each tetrad, while those form the other pole are attached to the other 
· Anaphase 1
· The homologous chromosomes are what are going to be separated, not the chromatid.
· In telophase 1
· movement of the homologous chromosomes continues until there is a haploid set at each pole
· Each chromosome consists of linked sister chromatids
· Cytokinesis by the same mechanisms as mitosis usually occurs simultaneously
· In some species, nuclei may reform but there is
· Meiosis II
· During prophase II 
· A spindle apparatus forms, attaches to kinetochores of each sister chromatids and moves them around
· Separate the 23 chromosomes
· Metaphase II: 
· The sister chromatids are arranged at the metaphase plate
· The kinetochores of sister chromatids face opposite poles
· In telophase II 
· separated sister chromatids arrive at opposite poles
· nuclei form around the chromatids
· Cytokinesis separates the cytoplasm
· [bookmark: _GoBack]Meiosis vs Mitosis
· The chromosomes number is reduced by half in meiosis, but not in mitosis
· Mitosis produces daughter cells identical to the parent and to each other
· Meiosis produces cells that differ from the parent and each other 
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