BIO1130 Midterm 2 Keywords 
Microevolution 
Adaptive Radiation:
Adaptive radiation is the rapid diversification of a group of organisms into new forms when a change in environment makes new resources available, creates new challenges or opens new environmental niches. 
Allele:
An allele is one of the two possible forms of a gene. It is a string of DNA used to code for a specific gene on a single chromosome. These DNA codings determine distinct traits that can be passed on through generations through sexual reproduction. These processes were discovered by Gregor Mendel and formed what is known as Mendel’s law of Segregation. Alleles can be characterized as two types, dominant or recessive. If both alleles on a chromosome are the same it is known as homozygous, if the alleles are different it is known as heterozygous. 
Allele Frequencies:
Allele frequencies are the relative frequency of an allele at a particular locus (specific location or position of a gene on a chromosome) expressed as a fraction or percentage; the fraction of all chromosomes in the population that carry that allele. 
-The abundance of one allele relative to the others at the same gene locus in individuals of a certain population 
We can use punnet squares to calculate the allelic frequency within a population. Change in allele frequency is due to microevolution. 
Allopolyploidy: 
Allopolyploids are polyploidy which have two or more complete sets of chromosomes derived from (at least two) different species. They are hybrids that have a chromosomal number double that of their parents. 
Autopolyploidy:
Autopolyploid are polyploidy which have two or more complete sets of chromosomes derived from a single/same species.


Beneficial mutation:
A mutation in an organism’s genome that produces a beneficial effect. These mutations will eventually be taken up by natural selection and spread through the population. This is a mutation that increases the fitness of its carriers. 
Bottleneck effect:
The bottleneck effect occurs when a natural disaster kills, removes or destroys a population. It is a form of genetic drift. Due to the small population size it is mathematically improbable to maintain allelic frequency and variation with the population.  As stated the consequence of the effect is a loss in amount of variation in the population. 
Chromosomal Inversion:
An inversion is a chromosomal rearrangement in which a segment of a chromosome is reversed end to end. Can still be coded and turned into a protein. Ex. AGTCACTCGA into AGTCTCACGA
Chromosomal Mutation: 
A mutation involving a long segment of DNA. These mutations involve deletions, insertions or inversions of sections of DNA.  
Chromosomal Translocation:
A chromosomal abnormality caused by rearrangement of parts between nonhomologous chromosomes. A segment of one chromosome breaks off and attaches a segment on a different chromosome. Many genetic disorders and diseases occur due to this. 
Crossing Over:
A process occurring during meiosis where two chromosomes pair up and exchange segments of their genetic material.  There is an exchange of genetic material amongst homologous chromosomes that results in recombinant chromosomes. This process enhances genetic variability. 
Deleterious Mutation:
A deleterious mutation has a negative effect on the phenotype and thus decreases the fitness of the organism. This form of mutation is a harmful mutation. 
Diploid:
A diploid is a cell or organism consisting of two sets/copies of each chromosome. Usually one set from the mother and another set from the father. 
Directional Selection: 
In population genetics, directional selection is a mode of natural selection in which an extreme phenotype is favoured over other phenotypes, causing the allele frequency to shift over time in the direction of that phenotype. (or) A mode of natural selection in which one extreme is being selected against thus a shift to the other extreme over time occurs. The mean value would shift upwards and the spread would stay the same. (Selection for or against one extreme of a trait)
Disruptive Selection: 
A mode of natural selection in which the extreme values for a trait are favoured over the intermediate values. Ex. Birds with medium sized tails are selected against while the birds with long and small tails are favoured. The mean value would disappear and would push the population of the short and long tails to extremes. 
Female Choice: 
Sexual selection where the female chooses its mate due to the fact that it produces a limited amount of eggs thus must choose a viable male to carry on its lineage. Her choice is dependent on visual, behavioral or displays that show which male is the most fit. Ex. Long tail, colour, beak size.
Fitness: 
The genetic contribution of an individual to the next generation’s gene pool relative to the average for the population. The extent to which an organism is well adapted to its environment. The fitness of an individual animal is a measure of its ability, relative to others, to leave viable offspring. 
The relative ability of an individual to survive, reproduce and propagate genes in an environment. 
Fixation:
In population genetics, fixation is the change in a gene pool from a situation where there exists at least two variants of a particular allele, to a situation where only one of the allele remains. Under mild selective pressure, you maintain the alleles within the population, under extreme selective pressure the one you are selecting against disappears from this population. 
Founder Effect: 
The movement of a small group of individuals within a population to a new region. As a consequence, a loss of genetic variation occurs due to the genetic variability within this small group being limited. The reduced genetic diversity that results when a population is established by a small number of individuals from a larger population. This is a form of genetic drift. 
Frameshift Mutation: 
A type of mutation where the addition or deletion of  nucleotides cases a shift in the reading frame of the codons in the mRNA thus, eventually leading to the alteration in the amino acid sequence. 
Gene Duplication: 
Gene duplication is a major mechanism through which new genetic material is generated during molecular evolution. It is the duplication of a region of DNA that contains a gene. A portion of the genetic material is duplicated or replicated resulting in multiple copies of that region. 
Gene Flow: 
The transfer of alleles or genes from one population to another, therefore changing the composition of the gene pool of the receiving population. The transfer of genetic material by interbreeding between populations of the same species or between individuals within a population. The introduction of new alleles through gene flow increases variability within a population and makes new combinations of traits possible. 
Gene Pool: 
The total number of genes of every individual in an interbreeding population. 
Genetic Drift: 
Random fluctuations in allele frequencies as a result of chance events; usually reduces genetic variability in a population. 
Evolution, or change, in gene pool frequencies resulting from random chance. This process of evolution occurs most rapidly in small populations. In large populations, these random deviations in allele frequencies in one direction are more likely to be cancelled out by the random changes in the opposite direction due to the increased population size. 
Genetic Equilibrium: 
The point at which neither the allele frequencies nor the genotype frequencies in a population change in succeeding generations. 
Genotype Frequencies: 
The percentage of individuals in a population possessing a particular genotype. Ex. The coding of hair colour where there may be a genetic frequency of 0.2, meaning for every organism, 0.2 have blond hair. 




Hardy-Weinberg Principle: 
The Hardy-Weinberg principle states that allele and genotype frequencies in a population will remain constant from generation to generation in the absence of other evolutionary influences. This allowed the prediction of the allelic frequency within a population by finding the initial frequencies for the dominant and recessive alleles (p = dominant and q = recessive, both expressed as decimal values that add up to 1) and imputing them into the Hardy-Weinberg equation. P2 + 2pq + q2 = 1. P2 = frequency of the homozygous dominant alleles, q2 = frequency of the homozygous recessive alleles and 2pq = frequency of heterozygous dominant-recessive alleles.  
Heterozygous Advantage: 
A heterozygous advantage describes the case in which the heterozygote genotype has a higher relative fitness than either the homozygote dominant or the homozygote recessive genotype. (Textbook def – An evolutionary circumstance in which individuals that are heterozygous at a particular locus have higher fitness than either homozygote) Ex. Sickle cell anemia – Even though the recessive allele is detrimental, it does not disappear because the heterozygote has some kind of an advantage. 
Heterozygous: 
A gene which possess two different alleles. Ex Aa. One is dominant and one is recessive. 
Homology: 
Having the same structure but having a different function (divergent evolution) 
Homoplasy: 
Things that have a different structure but do the same function. (Convergent evolution) 
Homozygous: 
A gene which possess two copies of the same allele. Ex AA, aa. Both are dominant or both are recessive. 


Inbreeding: 
Non-random mating of genetically related individuals within a population. This reduces genetic variation within the population and can increase of unwanted traits to develop in offspring thus increasing the change of diseases. Inbreeding results in increased homozygosity and loss of heterozygosity.  

Male Competition:
An example of sexual selection and non-random mating. Three main types including combat, sperm competition and infanticide. Combat is the first thought when we think about male competition. Combat occurs throughout all different kinds of species and there is normally one dominant male controlling the area/female population. Ex. Elephant seal. Sperm competition is a physical competition between the sperm of two separate males to fertilize the eggs of a lone female. A male’s fitness is usually measured as a function of the number of females inseminated, however in many animal species fertile females mate with many male partners. Ex. Dragonflies latch on to the female and create a copulatory wheel between each other. The male sends his sperm into the female and waits for it to move into the storage sac. If the male cannot hang on long enough the female ejects the sperm since she feels the male was not fit enough to hang on therefore he does not have a high enough fitness to conceive her offspring. Infanticide occurs largely within the lion populations. The dominant male kills the cubs of the old dominant male to insure that the female bares his children. 
Microevolution: 
Small changes in a population’s gene pool occurring over a few generations. 
Evolutionary changes that result from changes in allele frequency in a population or in a chromosome structure due to mutation or recombination. 
Change in allele frequencies that happen over time within a population, chromosome structures or numbers due to mutation and recombination. Changes occur due to 4 different processes: mutation, natural and artificial selection, genetic drift and gene flow. 
Migration: 
Migration is predictable seasonal movement of animals from their normal area to a different area. Migration into an out of a population can change allele frequencies, as well as introducing genetic variation into a population. Immigration adds new genetic material to the established gene pool of a population. Emigration may remove genetic material thus decrease genetic variation within the population. 

Missense Mutation: 
A missense mutation is a point mutation in which a single nucleotide is changed, resulting in a codon which codes for a different amino acid (but not a stop codon). Ex. Causes sickle cell anemia. This affects the ending protein, causing it to differ in shape and have different properties. 
Modern Theory of Evolution:
 Proposed by Huxley. A way to sort out a mathematical model based on heritability. 
Mutation: 
Mutations are accidental changes in a genomic sequence of DNA. There are both point and chromosomal mutations. 
Natural Selection: 
Natural selection is the gradual, non-random process by which biological traits become either more or less common in a population as a function of differential reproduction of their bearers. It is a key mechanism of evolution. 
Natural selection is a process that results in the adaptation of an organism to its environment by means of selectively reproducing changes in its genotype, or genetic constitution.  
Neutral Mutation: 
A neutral mutation is a mutation that has no effect on the fitness of an organism. Most point mutations have a neutral effect. 
Non-random Mating: 
Mate selection based on one or more traits that are discriminated for or against. This mating has occur due to chance, and therefore has been effected by one of the following; Inbreeding, sexual dimorphism or sexual selection. 
Nonsense Mutation: 
A nonsense mutation is a point mutation in a sequence of DNA that results in a premature stop codon, or a nonsense codon in the transcribed mRNA and results in an incomplete non-functional protein product. 



Point Mutation: 
A point mutation is a type of mutation that causes the replacement of a single base nucleotide with another nucleotide of the genetic material. Point mutations include the following; Silent, missense, nonsense and frameshift. These are very rare since they being check constantly against the complementary strand of DNA. 
Polyploidy: 
Polyploid cells and organisms are those containing more than two paired (homologous) sets of chromosomes. Ex. Wheat. Polyploidy may occur due to abnormal cell division in both mitosis and meiosis. (Most species cells are diploid, which means that they have two sets of chromosomes, one set from each parent but polypoid means they have more) 
Population: 
A population is classified as all the organisms that both belong to the same group or species and live in the same geographical area. (All individuals of the same species that live in the same area at the same time) 
Population Genetics: 
The study of biological inheritance patterns and changing gene pool frequencies in populations largely through the determination of allele frequencies. 
Population genetics is the study of allele frequency distribution and change under the influence of the four main evolutionary processes: natural selection, genetic drift, mutation and gene flow. 
The branch of science that studies the prevalence and variation in genes among populations of individuals. 
Punnett Square: 
The method for determining the genotypes and phenotypes of offspring and their expected proportions. 
Discovered by Reginald C. Punnett 
Qualitative Trait: 
Vary discontinuously, measures the presents or absence of something.
Quantitative Trait:
Term used to describe traits that have a range of variation in a population. 

Recessive Allele:
A recessive gene is an allele that causes a phenotype that is only seen in a homozygous genotype and never in a heterozygous genotype. A recessive allele results in expression of the recessive characteristic if there is no dominant allele present. Recessive traits in organisms won’t appear in the presence of a dominant allele. 
Reinforcement: 
When two populations of a ring species meet, but are unable to mate due to prezygotic isolation or produce hybrids that are not viable. 
Enhancement of reproductive isolation that had begun to develop while populations were geographically separated.?? 
Reinforcement, also called the Wallace effect, is the process by which natural selection increases reproductive isolation. It may occur after populations of the same species are separated and then come back into contact. 
Sexual Dimorphism: 
Sexual dimorphism is a phenotypic difference between males and females of the same species. Ex include differences in morphology, size, ornamentation and behaviour. This is one factor that influences not random mating. 
Sexual Selection: 
Sexual selection is factor that influences non-random mating. Sexual selection is natural selection arising through preference by one sex for certain characteristics in individuals of the other sex. 
Sickle Cell Anemia 
A severe hereditary form of anemia in which a mutated form of hemoglobin distorts the red blood cells into a crescent shape which does not allow as much oxygen to fill the cell thus creating low oxygen levels. 
A hereditary blood disorder in anaemia due to mutation in the allele coding for the beta chain of haemoglobin. Sickle cells are seen as damaged and are destroyed by the spleen. 




Silent Mutation: 
A base-pair substitution mutation in a protein-coding gene that does not alter the amino acid specified by the gene. This alteration in the genetic code has no apparent effect of the phenotype of an organism. 
A substitution in the DNA sequence that does not affect the function of an organism because the codon still codes for the same amino acid in the protein. 
Sperm Competition: 
 A form of male Competition, males ensure that their sperm is the only one that fertilizes the female by attaching themselves to the female using copulatory wheel (common in dragonflies). If a male falls off the female and a new male attaches, they get rid of the old sperm and put in their own. If the female feels that male is not worthy of her offspring (that the male is not fit enough) she can eject the sperm from her sac and wait for a new stronger more fit male. 
Stabilizing Selection: 
Stabilizing selection is a type of natural selection in which genetic diversity decreases as the population stabilizes on a particular trait value. Stabilizing selection uses negative selection to select against extreme values of the character. 
Stabilizing selection is selection against the extremes thus the elimination of the extremes in a population. The mean value would stay in the same place but the spread would change. 
Synthetic Theory of Evolution: 
The term for the modern conception of evolution being caused by a number of complex and often interacting processes. This is essentially a combination of Darwin’s concepts of natural selection, Mendel’s genetics, along with the facts and theories of population genetics and molecular biology. 
Tetraploid: 
The nucleus of the organism’s cells contains four sets of chromosomes. 
Triploid: 
The nucleus of the organism’s cells contains three sets of chromosomes. 


Hadean Eon 
Adhesion: 
The force of attraction between unlike molecules, or the attraction between the surfaces of contacting bodies. (large surface tension) 
Archean Eon: 
The formation of the earth’s crust as well as the first anaerobic bacterial life, the prokaryotes; oxygen starts to accumulate on earth. 
Biomonomer:
Organic molecules found in the prebiotic soup. 
Biopolymer: 
A polymeric compound produced by living organism (DNA,RNA, proteins) 
Building phase of the earth: 
This is known as late heavy bombardment 
Carbon: 
The chemical element with an atomic number of 6, and is widely distributed forming organic compounds when combined with hydrogen, oxygen, Etc. Carbon is the key to life and is the most abundant element in the universe. Carbon can create chains, carbon-carbon bonds. 
Richard Forey “Carbon is central to life… Atoms link in chains, bind with other atoms to make the array of organic chemicals that constitute life itself.”
Cenozoic: 
The age of mammals as well as the disappearance of dinosaurs. 
Central Dogma: 
DNA that contains coded information that is transferred to RNA. Messenger RNA is then used to produce the protein or product that the genetic code codes for. DNA replicates itself. (DNA  RNA  Proteins) 



Chemical Evolution: 
The formation of complex organic molecules from simpler inorganic molecules through chemical reaction in the oceans during the early history of the earth, the first step in the development of life on earth. 
Cohesion: 
 Cohesion in water is a property of water that makes its molecules attracted to each other. Polar covalent bonds and intermolecular forces. 
Crystal Lattice of Water: 
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Emergence:
More than the sum of parts. 
Eons: 
An indefinite and very long period of time. 
Eras: 
Major divisions of time, contains periods. 
Eukaryotes: 
An organism consisting of a cell or cells in which the genetic material is DNA in the form of chromosomes contained within a distinct nucleus. Eukaryotes include all living organisms other than the eubacteria and archaebacterial. 
Mesozoic: 
The age of reptiles, flowering plants, dinosaurs and insects. 
Geological Time Scale: 
Division of geological time into chronological units. A system of chorological measurement that relates stratigraphy to time. Various layers of sedimentary rock which represents distinct times in history of the earth. 
Goldilocks zone: 
The goldilocks zone is the relatively narrow range within a solar system in which an orbiting planet may be able to sustain life. Within this zone, planetary-masses with sufficient atmospheric pressure can support liquid water on their surfaces. 
Greenhouse gases: 
Gasses in an atmosphere that absorb and emit radiation within the thermal infrared range (ex. Carbon dioxide) which causes the depletion of the ozone layer. Greenhouse gas effect. 
Hadean Eon: 
Formation of the solar system and the origin of life. Molten planet and H20 on the surface. 
Hydrogen Bond: 
A weak intermolecular bond between two molecules resulting from an electrostatic attraction between a proton in one molecule and an electronegative atom in another. 
Hydrophilic: 
Water loving polar molecules allowing them to absorb or dissolve in water. 
Hydrophobic:
Water hating/ water fearing molecules.  
Hydrothermal vent: 
A fissure in the ocean floor from which geothermally heated water pours out. Commonly found near volcanically active areas. 
Interstellar Organic Compounds:
Organic building blocks of life found within comets in space. 
Interstellar Space Dust:
Particles of dust floating through space which originate from the death of a star, and are used to form new stars. 
Late Heavy Bombardment: 

Liposome: 
A spherical vesicle having at least one lipid bilayer composed of phospholipids, used for transport of substances. 
Micelles:
Lipid molecules that are arranged in a spherical form which contain hydrophobic and hydrophilic regions, with polar head groups. 


Miller-Urey Experiment: 
A chemical experiment which simulated the conditions thought at the time to be present on the early earth, and tested the chemical origin of life under those conditions. This experiment tested Oparin-Haldane’s theory which said that conditions on early earth favoured chemical reactions that synthesized more organic compounds. They found that over 20 amino acids were produced. 
Nice Model: 

Nonpolar Compound: 
A compound comprised of molecules linked through chemical bonds arranged so that the distribution of charges are symmetrical. These compounds will not dissolve in water. These compounds will not dissociate into ions in solutions. 
Paleozoic: 
Cambrian explosion  many new multicellular organisms 
Panspermia: 
A hypothesis proposing that microscopic life forms ca survive the effects of space and that life exists throughout the universe. 
A theory that life on the earth originated from microorganism or chemical precursors of life present in outer space and able to initiate life on reaching a suitable environment. 
Extra-terrestrial life (LUCA) 
Periods: 
The basic unit of the geological time scale. 
Phanerozoic Eon: 
Multicellular life that exists today. 
Polar compound:
A compound made up of molecules joined by polar bonds. These compounds can dissolve in water. 
Prebiotic Soup: 
The “soup” found on early earth which contained the simple molecules used to create amino acids. 
Prokaryote: 
A microscopic single-celled organism that does not have a distinct nucleus or other specialized organelles. Ex. Bacteria and cyanobacteria. 
Protein First Hypothesis: 
Protein was the first self-replicating molecule of the three to appear. Evidence could include prions/centrosomes/centriole as potential examples of proteins changing or replication of proteins. The only problem with this hypothesis is, how do the proteins get to the genetic code of the RNA and that small strings are insoluble (come out of solution when they get big enough).  
Proterozoic Eon: 
Represents the time just before the proliferation of complex life on earth. Single-celled aerobic eukaryotes. The earth transitioned into an oxygenated atmosphere. 
Protobionts: 
The term given to a group of abiotically produced organic molecules that are surrounded by a membrane or membrane-like structure. 
Protocells:
Large ordered structure, enclosed by a membrane that carries out some life activities such as growth and division. 
Reducing Atmosphere: 
Atomic condition where oxidation is prevented by removal of oxygen and the other oxidizing gases. 
Reverse Transcriptase: 
Enzyme used to make complementary DNA from an RNA template (A virus which uses RT is hepatitis B) 
Ribozymes: 
Ribozymes are RNA enzymes which catalyze a chemical reaction. Ribozymes are found in the ribosome where they join amino acids together to for protein chains. 



RNA World: 
RNA was the first self-replicating molecule of the three to appear. Evidence shows that RNA is catalytic, reverse transcriptase for RNA – DNA. The only problem with this hypothesis is that we can’t produce the base nucleotide/ small strings are insoluble (come out of solution when they get big enough). 
Specific Heat: 
The amount of energy needed raise the temperature of one gram of a substance by one degree. 
Spontaneous Origins: 
Special creation – All life appeared on earth from nonliving matter. 
Stabilizing of the Earth: 

Surface Tension: 
The expression of intermolecular attraction at the surface of a liquid. 
Surfactant: 
A substance that tends to reduce the surface tension of a liquid in which it is dissolved. 
Vesicles: 
A small sac containing fluid. 
Volcanic outgassing: 
The release of gases into the atmosphere during volcanic eruptions. The earth’s atmosphere comes from outgassing. 

