A key for understanding conservation genetics

Basic genetics terms:
· DNA: deoxyribonucleic acid, a macromolecule consisting of polymers of nucleotides comprising chains in which the sugar residues are dexoyribose, and are held together with by hydrogen bonds to form a double helix. It is the primary carrier of genetic information.
· Nucleotides: the four bases that make up the genetic code represented by the letters: A,T,C,G. These bases form distinct pairing bonds with each other; AT and CG (see Figure 1. DNA image below), which can be repeated in any order within a genetic sequence.
· Genetic code: Triplets of nucleotides which code for specific amino acids (the building blocks of proteins). See Figure 2.
· Chromosome: A DNA molecule complexed with RNA and proteins to form a threadlike structure containing genetic information arranged in linear sequence which is visible during cell division.
· Gene: a physical unit of inheritance (heredity)

· Locus: The site on a chromosome where a particular gene is located.
· Allele: one of the possible forms of a gene

· Heterozygous: the state of having two different alleles at a locus (e.g. Aa)

· Homozygous: the state of having two of the same alleles at a locus (e.g. AA or aa)

· Mitochondrion: The power-house of the cell which provides energy in the form of ATP. It is a self reproducing organelle located within the cytoplasm and contains its own DNA which is maternally transmitted (known as mitochondrial DNA or mtDNA). 
Figure 1. The DNA molecule
[image: image4.png]nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

mmnlmnnmnnlAmnmmmmmunhm‘mmnnnmmmmmJnlnt_mmmnmnmm




Figure 2.  An mtDNA sequence from a bison:
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Conservation genetics terms (Conservation and the Genetics of Populations, Allendorf and Luikart, 2007):

· Allelic diversity: A measure of genetic diversity based on the average number of alleles per locus present in a population.
· Effective population size: The size of the ideal, panmictic population that would experience the same loss of genetic variation as the observed population. In natural populations this is usually much smaller that the actual census population size. Large effective population size is crucial for conservation of genetic diversity and evolutionary potential. It can be greatly affected by sex ratios of breeding adults, population bottlenecks, and non-random mating. Therefore, large, panmictic, random-mating populations are ideal for promoting large effective population size and conservation of evolutionary potential.
· Evolutionary potential: The ability of a population to evolve which is affected by both heterozygosity and the number of alleles present. Heterozygosity allows a population to evolve immediately following a population bottleneck. However, the long term response to selection following a bottleneck is determined by allelic diversity.
· Fitness: The ability of an individual, or genotype to survive and produce viable offspring.

· Fixation index: The proportional increase in homozygosity through population subdivision. FST is sometimes referred to as the fixation index.
· Founder effect: A loss of genetic variation in a population that was established by a small number of individuals that carry only a fraction of the original genetic diversity from a larger population.

· Genetic drift: Random changes in allele frequencies in populations between generations due to binomial sampling of genes during meiosis. Genetic drift is more pronounced in small populations and can lead to increased loss of genetic variation over time.
· Genomic extinction: The situation in which hybrids are fertile and displace one or both parental taxa through the production of hybrid swarms so that the parental genomes no longer exist even though the parental alleles are still present.

· Genotype: An organism’s genetic composition.

· Heterozygosity: A measure of genetic diversity that accounts for either the expected or observed proportion of heterozygous individuals in a population.

· Homozygosity: A measure of genetic diversity that accounts for either the expected or observed proportion of homozygous individuals in a population. It is the reciprocal of heterozygosity.
· Hybrid swarm: A population of individuals that are all hybrids by varying numbers of generations of backcrossing with parental types and matings among hybrids.

· Inbreeding: The mating between related individuals that results in an increase in homozygosity in the progeny because they possess alleles that are identical by descent.
· Metapopulation: A collection of spatially divided subpopulations that experiences a certain degree of migration among them. See Figure 3.
Figure 3. The three main models of population subdivision:
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· Natural selection: Differential contribution of genotypes to the next generation due to differences in survival and reproduction. 
· Phenotype: The observable characteristics of an organism that are the product of the organism’s genotype and environment.
· Polymerase chain reaction (PCR): A technique to replicate a desired segment of DNA. 
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