Chapter 14: Mendel and the Gene Idea
Character: This is a heritable feature.
Trait: This is each variant among traits.

True-breeding: When a true-breeding plant self-pollinates, all of its offspring are of the same variety.

Hybridization: This is the mating or crossing of two true-breeding varieties.

P generation: This is the true-breeding parents.
F1 generation: These are the hybrid offspring of the P generation.

F2 generation: These are the second generation (offspring of the F1 generation).

Alleles: These are alternate versions of a gene.

Mendel’s Findings (Mendel’s Law of Segregation): Different alleles account for variations in inherited characters. For any given character, an organism inherits one allele from each parent. Differing alleles result in the dominant allele being expressed while the recessive allele has no affect on the organism’s phenotype. Alleles separate during gamete production.

Punnett Square: This diagram is used to predict the results of a genetic cross between individuals of known genotype.

Homozygous: An organism having a pair of identical alleles is said to be homozygous.

Heterozygous: These organisms have different alleles for a gene.

Genotype: This genetic makeup shows the two alleles that have been inherited from the parents.

Phenotype: This describes the organism’s appearance.

Testcross: This is the breeding of a recessive homozygote with an organism of dominant phenotype but unknown genotype.

Monohybrids: These organisms are heterozygous in only one character.

Dihybrids: This is an organism that is heterozygous for two traits.

Mendel’s Law of Independent Assortment: This shows that alleles are inherited independent of each other.

Incomplete Dominance: The F1 hybrids have an appearance in between the two alleles (red + white == pink).

Complete Dominance: The F1 hybrids express the dominant allele.
Codominance: The different alleles affect the organism in separate ways (blood type).
Pleiotropy: One gene affects an organism in many ways.

Epistasis: More than one gene affects the phenotypic expression. One important gene turns the expression on/off (color in rat fur).
Quantitative Characters: The characters vary in the population.
Polygenic Inheritance: There are two or more genes affecting a single phenotypic character.
Norm of reaction: This is the range of phenotypes for a given individual based on their genotype and possible interactions with the environment.

Multifactorial: Multiple factors (genetic/environmental) affect phenotype.

Pedigree: This chart shows which organisms in the family had the gene while others did not.

Carriers: These individuals are phenotypically normal because the disease is recessive and they are heterozygous.

Cystic Fibrosis: The chloride channels are defective or absent in plasma membranes of children who are homozygous recessive (1/2500 whites). Most children die before their fifth birthday if untreated. Now, more than half of these people survive into their 20s and beyond.

Tay-Sachs disease: In this disease, a dysfunctional enzyme fails to break down certain brain lipids. The infant suffers seizures, blindness, and degeneration of motor/mental performance. The child dies within a few years (1/3600 Jews).
Sickle-cell disease: The substitution of a single amino acid in the hemoglobin protein of red blood cells causes the red cells to turn into a sickle shape. Carriers of the disease suffer some symptoms that homozygous recessives do (lack of oxygen).
Consanguineous Mating: This is the mating of individuals who are close relatives.

Huntington’s Disease: This degenerative disease of the nervous system kills when the individual is 35-40 years old. It is a dominant disease.
Amniocentesis: This technique can be used starting at the 14th-16th week of pregnancy. The physician extracts 10mL of amniotic fluid and can test for disorders such as Tay-Sachs.

Chorionic Villus Sampling (CVS): For this technique, a narrow tube is inserted through the cervix into the uterus and takes out a piece of the placenta for tests. It can be performed as the 8th-10th week of pregnancy.

Phenylketonuria (PKU): Children with this disease have mental retardation since they cannot break down phenylalanine. This disease can be prevented with low-phenylalanine diets (1/10000 US).
