Key Terms

Modern theory of evolution/Synthetic theory of evolution- Population genetics and natural selection based on Mendelian genetics
[bookmark: _GoBack]Homoplasy - In the course of evolution the appearance of similar structures in different lineages (i.e. not by inheritance from a common ancestor) or distantly related taxa
Homology - The basic similarity of a particular structure in different organisms: it usually results from their descent from a common ancestor. (Ex. Two organs sharing a similar position, a similar histological appearance, and a similar embryonic development are said to be homologous)
Population genetics - the study of the distribution of genes (alleles) in populations and the factors that change the frequency of genes and genotypes from generation to generation. It is based on the concept of the Hardy‐Weinberg law
Population - A group of organisms, all of the same species, that occupies a particular area. The term is used of the number of individuals of a species within an ecosystem
Allele - One of several alternative forms of a gene which occupy the same relative position on paired chromosomes and which control the inheritance of certain traits
Recessive allele - A gene whose phenotypic effect is expressed in the homozygous state, but masked in the presence of a dominant allele in organisms heterozygous for that gene
Allele frequencies - The occurrence of an allele in a population in relation to all alleles of that gene at the same locus, expressed as a fraction
Genotype frequencies - The percentage of individuals in a population that possess a specific genotype. The genotype frequency can be calculated using the Hardy-Weinberg equation
Natural selection - can lead to new species, by definition is a change in allelic frequency
Microevolution - evolutionary change that results from changes in a population (ex. peppered moth: the first documented allelic change), heads towards path of new species
Diploid - Describing a nucleus, cell, or organism with twice the haploid number of chromosomes characteristic of the species. The diploid number is designated as 2n
Homozygous - organism or cell in which the alleles at a given locus on homologous chromosomes are identical (they may be either dominant or recessive). Homozygous organisms, which are called homozygotes, breed true when crossed with genetically identical organisms
Heterozygous - Describing an organism or cell in which the alleles at a given locus on homologous chromosomes are different
Fitness - A measure of the relative breeding success of an individual or genotype in a given population at a given time
Heterozygote advantage - The situation where the heterozygote has a greater fitness than either homozygote (ex. genetic disorders such as cystic fibrosis)
Punnett square - a matrix showing all possible combinations of alleles in a genetic cross
Hardy-Weinberg principle - mathematic solution of finding allelic frequency when combining alleles, have population, all random, create mathematic pungent square, find ratio of phenotypes in next generation,”measurement of status quo and measures when nothing has happened”, Based on 5 principles;
1.no natural selection
2.random mating - sexual section
3. genetic drift - population is infinitely large
4.gene flow - organisms migrate
5.no mutation
Effect of selection
fixation - The condition in which a gene occurs at 100% frequency in a population; i.e. there is no polymorphism, all members of a population being homozygous for a particular allele
against recessive - If a recessive allele does not help to contribute towards desired traits such as survival or sexual mating, the allele will be chosen against when selection mating occurs
for heterozygote
Sickle cell anaemia
Selection with multiple loci traits
Quantitative trait - Any phenotypic trait that shows continuous variation and can be measured quantitatively in terms of length, weight, concentration, test score, etc. Such traits, which include height, intelligence, and obesity, are determined by the cumulative effects of numerous genes at a quantitative trait locus
Quantitative variation - having a mix of different quantitative traits in a generation (ex. different heights). The reshuffling of genes that include quantitative traits in each generation ensures the maintenance of variation
Qualitative trait - (ex. blood type and inherited diseases) A qualitative trait is expressed qualitatively, which means that the phenotype falls into different categories. These categories do not necessarily have a certain order. The pattern of inheritance for a qualitative trait is typically monogenetic, which means that the trait is only influenced by a single gene
Qualitative variation - having a mix of different quantitative traits in a generation (ex. different heights). The reshuffling of genes that include quantitative traits in each generation ensures the maintenance of variation
Directional selection - a population's genetic variance shifts toward a new phenotype when exposed to environmental changes
Stabilizing selection - (ex. goldenrod galls) results in a decrease of a population's genetic variance when natural selection favors an average phenotype and selects against extreme variations
Genetic equilibrium - describes the condition of an allele or genotype in a gene pool (such as a population) where the frequency does not change from generation to generation.
Disruptive selection - disruptive selection increases genetic variance when natural selection selects for two or more extreme phenotypes that each have specific advantages.
Reinforcement - Increasing (or decreasing) the frequency of a particular behaviour through conditioning , by arranging for some biologically important event (the reinforcer ) always to follow another event [ex. giving a dog treats when they do tricks is positive reinforcement]
Non-random mating - individuals are more likely to mate with a certain type of individual based on several reasons;
Inbreeding - production of offspring from the mating or breeding of individuals or organisms that are closely related genetically
Sexual dimorphism - distinct difference in size or appearance between the sexes of an animal in addition to difference between the sexual organs themselves
Sexual selection - natural selection arising through preference by one sex for certain characteristics in individuals of the other sex
Female choice - an evolutionary process in which selection, normally of a male mate by a female chooser, is dependent on the attractiveness of his phenotypic traits
Male competition - males compete for access to females through combat and other methods
Sperm competition - the competitive process between spermatozoa of two or more different males to fertilize the same egg[1] during sexual reproduction. Competition can occur when females have multiple potential mating partners.
infanticide - (ex. lions) If a new male becomes the alpha male in a pack, it will kill all children containing the blood and traits of a different male in order to keep only his sperm within the pack
Genetic drift - the effect of population size alone on allele and genotype frequencies. It is variation in the relative frequency of different genotypes in a small population, owing to the chance disappearance of particular genes as individuals die or do not reproduce
Bottleneck effect - a sharp reduction in the size of a population due to environmental events or human activities. Such events can reduce the variation in the gene pool of a population; thereafter, a smaller population, with a correspondingly smaller genetic diversity, remains to pass on genes to future generations of offspring through sexual reproduction
Founder effect - the reduced genetic diversity that results when a population is descended from a small number of colonizing ancestors. It is the loss of genetic variation that occurs when a new population is established by a very small number of individuals from a larger population.
Gene flow - (also known as gene migration) is the transfer of alleles or genes from one population to another. Migration into or out of a population may be responsible for a marked change in allele frequencies
Migration - seasonal movement of animals from one region to another
Gene pool - the stock of different genes in an interbreeding population
Mutation - the changing of the structure of a gene, resulting in a variant form that may be transmitted to subsequent generations, caused by the alteration of single base units in DNA
Beneficial mutation - mutations that are beneficial to an organism. This allele may spread through a population as it becomes more popular if natural selection occurs
Neutral mutation - changes in DNA sequence that are neither beneficial nor detrimental to the ability of an organism to survive and reproduce. In population genetics, mutations in which natural selection does not affect the spread of the mutation in a species are termed neutral mutations
Deleterious mutation - a mutation that lowers the fitness of it’s carrier or lowers it’s ability to survive. This allele will be reduced in population as natural selection occurs
Point mutation - a mutation affecting only one or very few nucleotides in a gene sequence
Silent mutation - mutations in DNA that do not significantly alter the phenotype of the organism in which they occur
Missense mutation - a point mutation in which a single nucleotide change results in a codon that codes for a different amino acid
Nonsense mutation - a point mutation in a sequence of DNA that results in a premature stop codon, or a nonsense codon in the transcribed mRNA, and in a truncated, incomplete, and usually nonfunctional protein product
Frame shift mutation - a point mutation in which the insertion or deletion of a nucleotide changes the reading frame (the grouping of the codons), resulting in a completely different translation from the original. The earlier in the sequence the deletion or insertion occurs, the more altered the protein
Chromosomal mutation - a missing, extra, or irregular portion of chromosomal DNA
Chromosomal Inversion - a chromosome rearrangement in which a segment of a chromosome is reversed end to end
Chromosomal translocation - a chromosome translocation is a chromosome abnormality caused by rearrangement of parts between nonhomologous chromosomes
Crossing over - the exchange of genes between homologous chromosomes, resulting in a mixture of parental characteristics in offspring.
Polyploidy - (of a cell or nucleus) containing more than two homologous sets of chromosomes (more than 2n)
Gene duplication - defined as any duplication of a region of DNA that contains a gene. Gene duplications can arise as products of several types of errors in DNA replication
Adaptive radiation - a process in which organisms diversify rapidly from an ancestral species into a multitude of new forms, particularly when a change in the environment makes new resources available, creates new challenges, or opens new environmental niches
Autopolyloid - an individual or strain whose chromosome complement consists of more than two complete copies of the genome of a single ancestral species. Having more than two haploid sets of chromosomes that are derived from the same ancestral species
Allopolyploid - a polyploid individual or strain having a chromosome set composed of two or more chromosome sets derived more or less complete from different species. Having more than two haploid sets of chromosomes that are dissimilar and derived from different species.
Tetraploid - having a chromosome number that is four times the basic or haploid number (n=4 instead of 1 like in humans)
Triploid - having a chromosome number that is three times the basic or haploid number (n=3 instead of 1 like in humans)
