C13: Meiosis and Sexual Life Cycles 
Locus (loci = plural) – a gene’s specific location on the chromosome. 

Karyotype – in humans, the 46 paired chromosomes. 

Homologous chromosomes – those that code for the same traits. Also called homologues. 

Autosomes – all chromosomes except for the sex chromosomes. 

Sex chromosomes – X and Y chromosomes. 

Females have 23 pairs of homologous chromosomes. 

Males have 22 pairs of homologous chromosomes, plus X and Y. 

Haploid – n = 23 in humans, or 1 of each type of chromosome. 

Diploid – 2n = 46 in humans, or 2 of each type, (full set). 

Fertilization – union of gametes, also called syngamy. 

Zygote – fertilized egg, is diploid. 

Meiosis – 2-stage cell division resulting in unique gametes with half the chromosome number of the original cell. 

3 sexual life cycles : differ in timing of meiosis and fertilization: 

· Animals – gametes from meiosis are the only haploid cells. The diploid zygote divides by mitosis, producing a multicellular organism. 

· Fungi and protists – only diploid stage is the zygote; haploid multicellular adult organisms are produced. The haploid organism produces gametes by mitosis, not meiosis. 

· Alternation of generations – occurs in plants and some algae. Multicellular diploid stage is called the sporophyte which produces haploid spores via meiosis. A spore divides mitotically to generate a multicellular haploid stage called the gametophyte which makes gametes by mitosis; fertilization results in a diploid zygote which develops into sporophyte. 

Mitosis can occur with either haploid or diploid cells. Meiosis occurs only in diploid cells. 

Meiosis: Closely resembles mitosis. Replication of DNA occurs in interphase. Followed by meiosis I and meiosis II resulting in 4 haploid daughter cells. 

3 events unique to meiosis (all during meiosis I): 

1. Duplicated chromosomes pair with homologues (called synapsis) to form a tetrad allowing crossing over to occur between non-sister chromatids. This crossing over is referred to as chiasmata (chiasma singular), during prophase I. 

2. At metaphase I, homologous pairs align on the metaphase plate. 

3. At anaphase I, sister chromatids do not separate, as in mitosis. Instead, the 2 sister chromatids remain attached and move to the same pole of the cell. (Meiosis I separates homologous pairs, not sister chromatids). 

Meiosis steps: 
Prophase I, Metaphase I, Anaphase I, Telophase I, NO duplication of DNA, Prophase II, Metaphase II, Anaphase II, Telophase II. 

Genetic variation boosted from: 

· Independent assortment of chromosomes – random assortment means 223 = ~8 million chance for human gametes to have a certain configuration of chromosomes. 

· Crossing over, 2-3 events occur per chromosome pair in humans. 

· Random fertilization – zygote will have 8 million X 8 million diploid combinations possible, or 64 trillion (not counting variation from crossing over). 
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