Evolution learning module

Glossary of terms, revised 7/19/02

Definitions adapted from Introduction to Physical Anthropology, 6th Edition, Robert Jurmain and Harry Nelson, West Publishing Company, 1994.
adaptation   Functional response of organisms or populations to the environment.  Adaptation results from evolutionary change (specifically, as a result of natural selection).

adaptive radiation   Relatively rapid expansion and diversification of an evolving group of organisms as they adapt to new niches.  A good example of this is the “Darwin’s finches” on the Galapagos Islands.

allele   Variant forms of an individual gene.

amino acid   The molecules which are the “building blocks” of a protein.  There are 20 different amino acids.

biological evolution   Changes in the frequency of alleles over time in a population.  More elegantly, "in the broadest sense, evolution is merely change, and so is all-pervasive; galaxies, languages, and political systems all evolve. Biological evolution ... is change in the properties of populations of organisms that transcend the lifetime of a single individual. The ontogeny of an individual is not considered evolution; individual organisms do not evolve. The changes in populations that are considered evolutionary are those that are inheritable via the genetic material from one generation to the next. Biological evolution may be slight or substantial; it embraces everything from slight changes in the proportion of different alleles within a population (such as those determining blood types) to the successive alterations that led from the earliest protoorganism to snails, bees, giraffes, and dandelions."   - Douglas J. Futuyma in Evolutionary Biology, Sinauer Associates 1986

chromosome  Structures composed of specific proteins and DNA.  Chromosomes reside in the nucleus of eukaryotic cells.

codon   Triplets of RNA bases which code for a specific amino acid during translation.

deoxyribonucleic acid (DNA)  The double-stranded molecule, composed of subunits called nucleotides, which contains the genetic code.  DNA is formed into a double helix by bonds between the nucleotide bases.

DNA replication   The process by which a cell makes an exact copy of its DNA.

descent with modification   Charles Darwin’s definition of evolution.  Change in the genetic makeup of a population over successive generations.

diploid  Having a full set of chromosomes (2 of each chromosome).  In humans, a diploid cell has 46 chromosomes (23 pairs).

extinction  The disappearance of a species from the ecosystem.

gene   A segment of DNA which encodes a protein.  Genes may exist in multiple forms, called alleles.

gene pool   The collection of genes present in a given population.  

genetic drift   Changes in the gene pool of a population due to random factors.

genotype  The genetic makeup of an individual organism.  This can refer to the organism’s entire set of genes, or to the alleles present at a give locus.

haploid   Having a half set of chromosomes, or only one of each chromosome.  In a human, a haploid cell, such as a gamete, has 23 chromosomes.

heterozygote   Having different alleles of a specific gene, one allele on each chromosome of a pair.

homozygote  Having the same allele of a specific gene.  The alleles on each chromosome of the pair are the same.

homology  Similarities between organisms based on a common evolutionary descent.

locus   Portion of a chromosome which contains a gene or cluster of genes.

messenger RNA (mRNA)   The form of ribonucleic acid (RNA) which is formed during transcription of a gene.  mRNA is composed of nucleotides complementary to one strand of the DNA.  Following transcription, mRNA is exported to the cytoplasm, where translation takes place.

microevolution   Small changes in the frequency of alleles in a population which take place in a relatively short period of time.  Evolution of viral or bacterial proteins is often referred to as microevolution.

mutation   A change in the nucleotide sequence of DNA.

natural selection   The evolutionary factor which causes changes in allele frequencies in populations due differential net reproductive success of individuals with different alleles.

nucleotide  The molecule which is the subunit of DNA or RNA.  It is composed of a sugar, phosphates, and a base.  Whether the nucleotide is a “deoxyribonucleotide” and makes up DNA or whether it is a “ribonucleotide” and makes up RNA is determined by the sugar group of the nucleotide.

phenotype   The physical, observable characteristics determined by the genotype of an organism.  

point mutation   A change in a single nucleotide of DNA.

population   Within a species, a group of individuals in which mates are usually found.

ribonucleic acid (RNA)    A single-stranded molecule composed of ribonucleotides.  There are three types of RNA (messenger RNA, transfer RNA, and ribosomal RNA), each with important functions in the synthesis of proteins.

speciation  The process by which new species are produced from previously existing species.  

species   A group of interbreeding organisms which is reproductively isolated from other such groups.

trait   A characteristic which is inherited; due to the expression of a gene.

transcription   The formation of mRNA from DNA.  This is the first step in the synthesis of a protein from the gene that encodes it.

translation   The process of building amino acid chains from an mRNA molecule.  This is the second step in the synthesis of a protein.

variation   Inherited differences between individuals, which are the basis of evolutionary change.

