Chapter 15: The Chromosomal Basis of Inheritance
Chromosome Theory of Inheritance: This theory, advocated by Walter S. Sutton, Theodor Boveri, and other scientists, suggests the chromosomes undergo segregation and independent assortment and that the genes are simply a part of the chromosome.
Wild Type: This is the most common phenotype for a character.

Sex-linked genes: These genes are located on a particular sex chromosome.

Linked Genes: These genes are inherited together because they are passed along as a unit.

Genetic Recombination: This is the resulting offspring that have combinations of traits inherited from two parents.

Parental Types: These offspring match the phenotypes of one of its parents.

Recombinants: These offspring have new combinations of the parents’ phenotypes.
Genetic Map: This is an ordered list of the genetic loci along a particular chromosome.
Linkage Map: This genetic map is based on recombination frequencies.

Map units: This is equal to a 1% recombination frequency. This is also called a centimorgan.
Cytological Maps: These maps locate genes with respect to chromosomal features (such as stained bands). Comparing a linkage map with a cytological map will show the same sequence of genes but not the same spacing between genes.
X-Y System: In mammals, the sex of an offspring depends on whether the sperm cell carried an X (female) or a Y (male) chromosome.

X-0 System: In grasshoppers, crickets, roaches, and some other insects, only the X chromosome exits. Females are XX while males are X0 (only one sex chromosome).
Z-W System: In birds, some fishes, and some insects, the sex chromosomes are Z/W. Males are ZZ and females are ZW.
Haplo-diploid system: There are no sex chromosomes in most species of bees/ants. Females develop from fertilized ova and are thus diploid while males develop from unfertilized eggs and are haploid.

Duchenne Muscular Dystrophy: This sex-linked disorder affects about 1/3500 males. These people rarely live past their 20s due to the absence of the key muscle protein called dystrophin. Their muscles slowly weaken as they lose coordination.

Hemophilia: This sex-linked recessive trait results in the absence of one or more proteins required for blood clotting.
Barr body: In female mammals, females express the phenotype given by one of their X chromosomes. The other one is turned inactivated in that particular cell. Often, the inactivation of the X chromosome results from the attachment of methyl groups to cytosine. The gene called XIST (X-inactive specific transcript) determines which gene is inactivated. The Barr body chromosome is the X chromosome that gets turned off.

Nondisjunction: This occurs in meiosis when members of a pair of homologous chromosomes do not separate properly during meiosis I or when sister chromatids fail to separate during meiosis II.

Aneuploidy: This is when the offspring has an abnormal chromosome number.

Trisomic: This is when the cell has 2n+1 chromosomes since there is an extra set for one chromosome.

Monosomic: This happens when the cell has 2n-1 chromosomes since there is an absent chromosome for one set of chromosomes.
Polyploidy: This is when there are more than a pair of every chromosome. For example, a 2n zygote that fails to divide after replicating its chromosomes becomes a 4n embryo.

Deletion: This is when a chromosomal fragment lacking a centromere is lost during cell division. The chromosome that the fragment came from will then be lacking genes.

Duplication: This occurs when the fragment that has been deleted attaches to a sister chromatid.

Inversion: This occurs when the fragment that has been deleted reattaches in the reverse direction.

Translocation: This is the joining of a fragment on a nonhomologous chromosome.
Down syndrome: This aneuploid condition affects 1/700 children born in the United States. An extra chromosome 21 (trisomy 21) causes Down syndrome, which results in offspring that have characteristic facial features, short stature, heart defects, susceptibility to respiratory infection, and mental retardation. These individuals are also more prone to developing leukemia and Alzheimer’s disease. Most of these individuals are sterile
Klinefelter Syndrome: This disorder results in males that have XXY (1/2000 live births). These people have sterile male sex organs, but the testes are abnormally small. They may also have feminine body characteristics but have normal intelligence.

XYY: These males are taller than average but are otherwise normal.

XXX: These women are normal (1/1000 live births).

Turner Syndrome: This results from an X0 combination. These individuals are phenotypically female but are sterile since their sex organs do not mature.

Cri du chat: One such child has a deletion in chromosome 5 and is mentally retarded, has a small head with unusual facial features, and has a cry that sounds like the mewing of a distressed cat. These individuals usually die in infancy or early childhood.

Chronic Myelogenous Leukemia (CML): This form of leukemia has a portion of chromosome 22 switched with a fragment from the tip of chromosome 9.

Prader-Willi syndrome (father): Individuals with this disorder are mentally retarded, obese, and short, and they have unusually small hands/feet.
Angelman syndrome (mother): These individuals exhibit spontaneous laughter, jerky movements, and other motor/mental problems.
Genomic Imprinting: The methyl groups that are attached to the cytosine nucleotides on an allele cause this to occur. On one chromosome, the allele is silenced while the allele on the homologous chromosome is free to be expressed.
Fragile X syndrome: An abnormal X chromosome where the tip of the chromosome hangs on to the rest of the chromosome by a thin thread of DNA causes this disorder. Children with this disorder are mentally retarded. (1/1500 males, 1/2500 females).

Mitochondrial Myopathy: These people suffer from weakness, intolerance of exercise, and muscle deterioration.
