Molecular and General Genetics (261) Study Notes

→ Lecture 1
Monohybrid cross: The cross of two true-breeding species together and produce an hybrid. The monohybrid cross is the cross of those two hybrids together, leading to a 3:1 ratio.

Genes: unit of inheritance that does the programmation of the amino acid sequence of a polypeptide 

Alleles: alternative versions of genes that account for variations in inherited characters (one of two or more alternative forms of a gene that arise by mutation and are found at the same place on a chromosome.)
Allele frequency: the relative frequency of an allele (variant of a gene) at a particular locus in a population (an empirical description, an empirical fact without a specific mechanism.)
Dominance: if the two alleles at a locus differ, then one, the dominant allele, determines the organism’s appearance; the other, the recessive allele, has no noticeable effect on the organism’s appearance

Monohybrid: offspring of parents that differ in only one genetic characteristic (heterozygous for one character)

Homozygote: an individual having two identical alleles of a particular gene or genes and so breeding true for the corresponding characteristic
Heterozygote: an individual having two different alleles of a particular gene or genes, and so giving rise to varying offspring.
Genotype: the genetic makeup of an organism (refers to the entire set of genes in an organism)
Breeding design: 

Inbreeding: crossing two organisms that have the same phenotype

Outbreeding: crossing two organisms that are from different strains (not with the same phenotype)

Mendel’s first law: the law of segregation. The law of segregation states that, 'the alleles of a given locus segregate into separate gametes.' (equal segregation of male and females gametes and their random recombination, inferred from the observed F1, F2 and F3 pattern of phenotypic ratios)
Mendel’s model:

- Inherited germinal or pollen ‘particles’ for each character or genes may have genes in different states called alleles (variation)

- Individuals have 2 copies of each gene (gene pairs). If the
states of each gene are the same they are called homozygotes (pp or PP), if alleles are different they are called heterozygotes (Pp).

- One copy of each parental gene segregates (randomly) into a gamete (sperm or eggs) or individuals in a pair are segregated into different gametes.

- Parental sex causes gene copies to recombine forming the F1 and F2 offspring, which have allele pairs from both parents.

- Individual offspring have two copies of each allele, either one of which may or may not be dominant (P) or recessive (p).
→ Lecture 2

Autosomes: any chromosome that is not a sex chromosome.
Sex chromosomes: a chromosome involved with determining the sex of an organism, typically one of two kinds.
Homozygous: when an individual has two of the same allele, whether dominant or recessive
Heterozygous: a pair of alleles where one is dominant and one is recessive
Hemizygous: one copy of a gene or DNA sequence is present in diploid cells (having only a single copy of a gene instead of the customary two copies)

Homogametic: having only one kind of gamete with respect to the sex chromosomes 
Heterogametic: having both kinds of gametes with respect to the sex chromosomes
Thomas Morgan’s experiment: The first exception, Monohybrid crosses for genes that are on sex chromosomes do not show classical Mendelian ratios (‘sex linked inheritance’). Thus Classical Mendelian ratios only apply to non-sex chromosomes (autosomes). But however different from the expected 3:1 ratio, this exception supports Mendel’s conclusion that:

(1) maternal and paternal alleles of the same gene must segregate equally into different gametes (in the F1) and they combine randomly to produce the next (offspring) generation

(2) phenotype ratios in a breeding design are informative .
