Chapter 13: Meiosis and Sexual Life Cycles
Heredity: Inheritance or heredity is defined as the transmission of traits from one generation to the next.

Variation: This is the difference in offspring that results in addition to inherited similarity.
Genetics: The scientific study of heredity and hereditary variation

Genes: This is the information that parents endow their offspring.
Locus: This is a gene’s specific location along the length of a chromosome.
Asexual reproduction: One individual is the parent and passes copies of all its genes to offspring. This type of reproduction gives rise to clones, a group of genetically identical individuals.

Sexual reproduction: Two parents give rise to offspring that have unique combinations of genes inherited from the two parents.

Somatic Cell: Any cell other than a sperm/ovum is a somatic (body) cell. In humans, these have 46 chromosomes.
Karyotype: This is a micrograph of the 46 human chromosomes arranged in pairs starting with the longest chromosomes.
Homologous chromosomes: These are chromosomes that make up a pair since they have the same length, centromere position, and staining pattern. The X and Y chromosomes are sex chromosomes while all other chromosomes are called autosomes.
Gametes: These cells have a single set of 22 autosomes plus a single sex chromosome (either X or Y). A cell with a single chromosome set is called a haploid cell (abbreviated n).

Fertilization/Syngamy: This is the union of gametes. It results in a fertilized egg (zygote), which contains two haploid sets of chromosomes. The zygote and all cells having two sets of chromosomes are called diploid cells (abbreviated 2n).
Meiosis: This is a form of cell division that results in 4 gametes.

Human life cycle: Meiosis(Ovum/sperm(Fertilization(Diploid Zygote(Mitosis and Development

Animals: Meiosis(Fertilization(Zygote(Diploid multicellular organism
Most fungi and some algae: Meiosis(Mitosis(Haploid multicellular organism(Fertilization(Zygote

Alternation of generations: Some plants/algae exhibit this type of life cycle in which both diploid and haploid multicellular stages exist.

Sporophyte: This is the multicellular diploid stage.

Spores: These result when meiosis occurs in the sporophytes. The spore eventually develops into a multicellular individual without fusing with another cell.
Gametophyte: This is the multicellular haploid stage that results from itotic divisions of the spore.
Meiosis I and Meiosis II: These two consecutive cell divisions result in four haploid daughter cells.
Interphase: In interphase, the chromosomes replicate to form two genetically identical sister chromatids. 
Prophase I: Chromosomes begin to condense and the homologues pair up. In synapsis, a protein structure attaches the homologous chromosomes together. During this period, chromatids of homologous chromosomes are crisscrossed to form chaismata. Chromosomes trade segments wherever chiasmata exist. The spindle microtubules move centrosomes away from each other and the nuclear envelope/nucleoli vanish. The spindle microtubules attach to the kinetochores that form on the centromeres of the chromosomes.
Metaphase I: The chromosomes are arranged along an imaginary line as the cell prepares for division.
Anaphase I: Like this process in mitosis, the sister spindle microtubules move homologous chromosomes toward opposite poles.
Telophase I and Cytokinesis: Two daughter cells pinch off and cleave furrows form. In some species, the chromosomes decondense and reform nucleoli/nuclear membranes.
Prophase II: The spindle apparatus forms and the chromosomes are moved toward the metaphase II plate.

Metaphase II: The chromosomes are positioned on the metaphase plate with kinetochores of sister chromatids pointing in opposite directions.
Anaphase II: The centrosomes of the chromatids separate and move toward opposite poles.
Telophase II and Cytokinesis: Nuclei form at opposite poles of the cell and cytokinesis occurs to result in four haploid daughter cells.
Synapsis: This process describes the pairing of homologues with their duplicated chromosomes.
Synaptonemal Complex: This protein “zipper” holds the homologous chromosomes together along the entire length.
Tetrad: This is a single connected homologous pair.
Chiasmata: These structures are the crossings of the homologous pairs in a tetrad. At these points, the corresponding segments on the homologous pair swaps genetic information.
Crossing Over: This process occurs when homologous chromosomes swap their genetic material by having two nonsister chromatids trade places. The result produces recombinant chromosomes, which combines the genes inherited from the parents.
