	Adaptive radiation 
	· The evolution from a common ancestor as a response to differing environments and conditions such that they differ significantly enough to become new species

	Allele
-what it is
-what it does
-where it is 

	· Any of the several forms of the same gene located in the same locus on homologous chromosomes
· Controls variations for the same trait 
· Each allele has a unique nucleotide sequence 
· One form may dominate another 

	Allele frequencies 
	· The abundance of one allele relative to others 
· Fraction

	Allopolyploidy 
	· Two closely related species hybridize and subsequently form a polyploid off spring 
· Sterile if not tetraploidy 

	Autopolypoloidy 
	· When multiple sets of chromosmes are derived from the same species or even the same organism by self-fertilization due to failure of separation in chromosomes 
· Teraploids are the only non-sterile 

	Beneficial mutation 
	· Increases in frequency over time 
· A change in DNA providing an advantage 

	Bottleneck effect 
	· Happens due to large scale natural disasters that result in less genetic variability 
· The remaining population is not only smaller, but has less alleles and overall variability 

	Chromosomal Inversion 
-What it is 
-Where it happens
-What it has done
	· A chromosomal mutation caused by the reversal of part of a chromosome so that parts of the nucleotides are in reverse order 
· Usually occurs during crossing over 
· 5 of human chromosomes show evidence of translocation and inversion not found in primates 

	Chromosomal mutation 
	· Affect the number or appearance of chromosomes 
· Down syndrome is an example
· Error in pairing during crossing over 
· Main types (TIDD)
· Inversion 
· Translocation 
· Duplication 
· Deletion 

	Chromosomal translocation 
	· Occurs if a broken segment is attached to a different non-homologous chromosome 
· Burkitt Lymphoma is caused by a translocation that moves a segment of human chromosome 8 to the end of chromosome 14 
· This affect cell division resulting in over expression
· Can result in cancerous growths 

	Crossing over 
	· An exchange of segments of chromatids of homologous chromosomes during prophase I 
· Exchange occurs at chiasmata 

	Deleterious mutation 
-Ehlers-Danlos syndrome
	· Deleterious -> causing harm or damage 
· Alter structure, function or behaviour in harmful ways 
· Ehlers-danlos syndrome is an example. It’s a deleterious mutation which causes the loss of collagen (protein) which is an essential component of extracellular structures 

	Diploid 
	· 2n

	Directional selection 
-one extreme
-guppies
	· A type of selection in which individuals near one end of the phenotypic spectrum have the highest relative fitness 
· Often artificial 
· Example: predatory fish promote directional selection for larger body size in guppies by selectively feeding on the smallest ones when born 

	Disruptive selection 
-two extremes
-finches 
	· A type of natural selection in which extreme phenotypes have higher relative fitness than intermediate phenotypes 
· Example: Darwin’s finches. They specifically adapted to a given fruit, therefore an intermediate beak would not have helped them

	Female choice 
	· A form of sexual selection 
· Example: riflebird.
· They choose their mates based on length of tail. This was proven when scientists cut the tails of long tailed males and placed them on the shorter tailed males 

	Fitness
	· The number of surviving offspring that an individual passes on compared to the average left by the rest of the population 

	Fixation 
	· The creating an elimination process not seen in nature 
· Example: antibiotics are fixating genes that counteract them
· Fixation cannot happen naturally 

	Founder effect 
	· An evolutionary phenomenon in which a population that was established only has a fraction of the genetic diversity seen in the population from which it was derived
· Allopatric speciation -> different homeland 

	Frame shift mutation 
	· A single base pair is deleted or inserted in the coding region of a gene 

	Gene Duplication 
	· Occurs if a segment is broken from one chromosome and inserted into its homologue. In receiving homologue, the alleles in the inserted fragment are added to the ones already there 
· Can be either good or bad 
· Example: mammals have genes that encode several types of hemoglobin that are not present in vertebrates such as sharks that evolved earlier 
· Sometimes occurs during recombination if crossing over is unequal 

	Gene flow 
	· Change in allele frequencies as individuals join a population and reproduce 
· May introduce genetic variation from another population 
· Migration 

	Gene pool 
	· A culmination of all individuals’ gene loci within a population
· Includes 
· Genotype frequencies 
· Allele frequencies 
· Relative abundances -> the relative commonness of populations within a community 
· P -> used to signify one allelic frequency 
· Q -> identifies the other allele 

	Genetic drift 
-founder
-bottle
	· Random changes in allele frequencies caused by chance events in small population 
· Reduces genetic variation and can eliminate rare alleles 
· Causes 
· Founder effect 
· Bottle neck 

	Genetic equilibrium 
	· The point at which neither the allele frequencies not the genotype frequencies in a population change in succeeding generations 
· Conditions: (GIMMM)
· No mutations 
· Closed from the migration of other species 
· Infinite size of population 
· All genotypes survive and reproduce equally well 
· Mating is random in respect to the considered traits 

	Genotype frequencies 
	· The percentage of individuals in a population possessing a particular genotype 

	Hardy-Weinberg principle 
-what
-meaning
-why

	· A null model that serves as a reference point for evaluating the circumstances under which evolution may occur 
· Meaning, if the conditions of genetic equilibrium are not met, evolution may be occurring 
· This principle was an attempt to understand why recessive genes did not simply disappear due to natural selection 
· Was able to prove both that dominant alleles did not replace recessive ones 
· And that the shuffling of genes in sexual reproduction does not in itself cause allele of genotype frequencies to change 

	Heterozygote advantage 
	· An evolutionary circumstance in which individuals that are heterozygous at a particular locus have higher relative fitness 

	Heterozygous 
	· An organism whose alleles at a specific locus on homologous chromosomes are different 
· The phenotype seen on heterozygotes is the same as that of homozygous dominant so they display the dominant alleles phenotype 
· Do not breed true: does not always pass down the same phenotype 

	Homology 
	· Existence of a common ancestor among species 

	Homoplasy 
	· Convergence 

	Homozygous 
	· An organism with alleles at specific loci of homologous chromosomes that are the same 
· Breed true 

	Inbreeding 
	· A special form of non-random mating in which individuals who are genetically related breed with on another 
· Reduces heterozygosity 
· Recessive phenotypes are often expressed 
· Creates new disease-causing mutation or alleles 
· Exaple: Ellis can Crewald syndrome in the Amish 
· Self fertilization is a type of inbreeding 

	Male competition (CIS)
	· Combat, sperm, or infanticide 
· Sexual selection executed by the males 

	Microevolution  
	· Small scale genetic changes within populations

	Migration 
	· Aids gene flow 
· Seasonal movement of a whole population towards a more favorable environment 

	Missense mutation 
	· A mutation that alters the codon specific to a different amino acid, the resulting protein will have a different amino acid sequences 
· Resulting in the wrong amino acid being placed in the polypeptide 

	Modern theory of evolution 
	· Julian Huxley
· The connection of Darwin’s Theory with Mendelian Genetics 
· Mutations 

	Mutation 
	· Heritable change in DNA 
· Neutral, beneficial or deleterious 
· Rare 
· Increase variability 

	Natural selection 
	· Differential survivorship or reproduction of individuals with different genotypes 
· One allele may increase in frequency or allelic variation can be preserved 
· Beneficial heritable traits become more common 

	Neutral mutation 
	· Most happen at the last amino acid of the codon and so they do not effect the amino acid sequence 
· Most common point mutation 

	Non random mating 
	· Preference of mates depending on pheno or genotype 
· Prevents genetic equilibrium 

	Nonsense mutation 
	· A point mutation in which a single nucleotide change results in a premature stop codon 

	Point mutation 
	· Invisible changes in the DNA of the chromosomes 
· [bookmark: _GoBack]1 nucleotide affected 

	Polyploidy 
	· When a nucleus contains contains more than 2 sets of chromosomes 
· Common in plants 
· Autoplopolidy and allopolyploidy 

	Polymorphism
	· The existence of discrete variants of a character in individuals of a population 
· Balanced polymorphism -> 2 or more phenotypes are maintained in fairly stable populations 
· Example: sickle cell anemia is maintained because of its protection against malaria 

	Population 
	· A group of individuals of the same species within a community in a defined area 

	Population genetics 
	· Mendelian genetics applied to populations 
· Huxley 
· The study of the distribution of inherited variation among a group of organisms of the same species 
· Depends on the sum total of alleles available to the organisms (gene pool) 
· Estimate of changes in allele frequency give an indication of its response to a changing condition 

	Punnett square 
	· You know what this is nigga 

	Qualitative/Quantitative trait/variation
	· Quantitative: continuous variation. Characteristic resulting from polygenic inheritance. Range of difference that can be observed in many characteristics in a population like height
· Qualitative: discontinuous variation. Determined by different alleles at a single locus like garden peas being wrinkled or smooth

	Recessive allele 
	· The allele that is not expressed the phenotype when 2 different alleles are present in the cells of an organisms 
· This allele’s phenotype only appears when 2 od these are present in the cells of an organism when homozygous recessive 

	Reinforcement 
-what it does
-what it leads to
	· The process by which natural selection increases reproductive isolation 
· Or increasing or decreasing the frequency of a particular behaviour through giving some biologically important even to follow another event 

	Sexual dimorphism 
	· Difference in the size and appearance of males and females of the same species most probably caused by sexual selection and inheritance of one or the other sexual pattern 
· Only happens in organisms who reproduce sexually
· Also occurs in mosses and ferns which show an alternation of generations

	Sexual selection 
	· A form of natural selection established by male competition for females and female choice of mates 

	Sickle cell anaemia 
	· An example of heterozygote advantage 
· Helps a person carrying it in a heterozygous fashion to survive Malaria better than the average person 

	Silent mutation 
	· Due to degeneracy of the code, some base pair substitution mutations do not alter the amino acid specified by the gene because the changed codon specifies the same amino acid 
· This means the mutation causes no change, and is therefore silent 

	Sperm Competition 
	· A form of male competition
· Example: dragonflies scrap the sperm of other men out before placing theirs in, the female can also eject the sperm if they do not life the male  

	Stabilizing selection 
	· A type of natural selection in which individuals expressing intermediate phenotypes have the highest relative fitness 
· Example: the gallmaking fly
· Larvae hatches into goldenrod plant which then forms a spherical growth around it 
· However, if the larvae was too small wasps can eat the hatched fly 
· If they’re too big birds can eat them 
· So being just the right size is important 

	Synthetic theory of evolution 
	· Huxley 
· Concept of population genetics and natural selection based on mendelian genetics 
· Allelic frequency changes are what guide natural selection according to Huxley 
· He is missing the mathematics (which is supplemented by Hardy and Wienberg) 

	Tetraploid 
	· 4n
· Arises by accidental doubling and often lead to increased size 
· Usually fertile but cannot mate with the parents species 

	Transposons
	· Jumping genes
· Genes that can align their place in chromosomes leading to mutations or not 

	Triploid 
	· 3n 
· Sterile since they can’t pair up 
· Seedless Bananas and watermelons 

	Adhesion
	· The force of attraction between unlike particles 
· Seen in waters interaction with other molecules 

	Archaean eon 
	
· 2nd eon 
· Anaerobic bacterial life, oxygen start to accumulate
· These forms of life were forced to make ATP by protein gradients 
· Evolved forms of this figured out how to strip protons off of water molecules in the ocean which heavily oxidized the water over millions of years which ended in an equilibrium of oxygen in both the atmosphere and ocean 
· This eon ended when the oxygen that was now forming the atmosphere underwent chemical reactions to form the ozone layer and allowed life to come to land 

	Biomonomers 
	· Carbon atoms linked together to form the bimonomers of life 
· Precede the biopolymers like amino acids and glucose 

	Bioploymers 
	· Any polymeric substance occurring in living organisms 
· DNA RNA, ceulluose are composed of biomonomers linked together 
· 3 classes: polynucleotides (DNA RNA), polysaccharides (cellulose), and polypeptides (amino acid)

	Building phase of the earth 
	· A phase where meteorites bombarded the earth adding minerals 
· This may also explain the beginning of organic molecules 

	Carbon 
	· Backbone of life 
· Non metallic element that occurs in all organic compounds 
· Essential to living organisms 

	Cenozoic 
	· Present era 
· Part of the Phanerozoic eon 
· Known as the age of mammals 
· Alps and Himalayas formed in this era 

	Central dogma 
	· The belief that the genetic flow of information can only occur from DNA (replication), to RNA (transcription), to proteins (translation)
· However, it was found that RNA could form DNA due to the retrovirus 

	Chemical evolution 
	· The increase in complexity of chemicals leading to the first cells 
· The evolution of inorganic molecules into organic ones needed in order to makr biomonomers 
· Occurs at hydrothermal vents in the ocean and the reactions proceeding 

	Cohesion 
	· The ability of water molecules to cling to one another because of their polar charge 
· This is the force behind transpiration and surface tension 
· Because of cohesion, adhesion and surface tension, plants are able to get water to the places that need them within their systems 

	Crystal lattice of water 
	· Due to its lattice structure, water is less dense when it is frozen 
· This meant that during extreme cold, life could continue to evolve under water because the frozen ice rose to act as an insulator 

	Emergence 
	· Example: a termite called a cathedral. Creates very complex structures but are never aware of any parts other than what they are assigned to 
· Emergence is also seen in the 7 properties of life because they come about from many simpler interactions that do not, alone, have the properties found at the higher levels 

	Eras 
	· A major division of time that is a subdivision of an eon 
· Can be further subdivided into periods 

	Eukaryote 
	· Have a membrane bound nucleus containing genetic material 
· Have membrane bound orgenlles 
· Contains more than one chromosome 

	Mesozoic 
	· An era 
· Characterized by the diversification and flourishing of dinosaurs and reptiles 
· Ended with mass extinction 

	Evaporation 
	· A type of vaporization that occurs on the surface of liquid as it turns to gas 

	Geological time scale 
	· Dividing of the earth’s history into eons and eras 
· Based on rocks and fossils from the periods 

	Goldilocks zone 
	· A region of space where conditions for life to form are perfect 
· Also known as the habitable zone 

	Green house gases 
	· A gaseous compound in the atmosphere that is capable of absorbing infrared radiation thereby trapping and holding heat 
· Responsible for the green house effect leading to global warming

	Habitable zone 
	· Goldilocks zone

	Hadeon eon 
	· Frist eon 
· Forms a planetary crust with water 
· Chemical evolution 
· Building and stabilization 

	Hydrogen bond 
	· The electrostatic force of attraction between polar molecules when an hydrogen binds to F N or O 

	Hydrophilic 
	· Polar compounds that generally dissolve in water 
· Like Ammonia 

	Hydrophobic 
	· Nonpolar compounds that do not mix with water 
· Oils and fats 

	Hydrothermal vents 
	· Fissure in the planet’s surface from which geothermally heated water arises 
· Might have been key to the rise of organic molecules 

	Interstellar organic compounds 
	· 

	Interstellar space dust 
	· 

	Late heavy bombardment 
	· See nice model 

	Liposome 
	· A lipid bilayer separating an aqueous water environment from the bulk aqueous 
· Evolved form of the lipid sphere 

	Micelles 
	· Lipid sphere 
· When the right ratio of lipids and water are placed together the lipids organize themselves into small spherical balls called this 
· Have a hollow aqeous core 
· They are an internal pocket of water surrounded by a single layer of lipids, polar head and hydrophobic tails 
· Hydrophobic or phillic depending on orientation 

	Miller-Urey experiment 
	· An experiemtn which relfelcted the condition in primitive earth in order to simulate the building of organic compounds 
· Hydrogen, ammonia, maethan and water were liquefied and went through electrical discharge to simulate lighting and thunderstorms for a few days and soon organic molecules such as amino acids and carbon pyruvates were formed 

	Nice model 
	· Saturn and Jupiter had an orbit that was 2:1
· This meant that they were in sync for some of their orbit 
· These planets were so large that the combining of their gravity due to this syncing led to the asteroids of the solar system to be thrown in or outwards of that gravitational pull 
· This caused a late heavy bombardment 

	Nonpolar compound 
	· Net dipole moment is 0 
· Doesn’t mix with polar compounds and water 

	Paleozoic 
	· First era of the Phanerozoic eon 
· Cambrian explosion occurred 
· First multicellular heterotrophs (invertebrates) feeding on protists 
· Diversity decreased over time 

	Panspermia 
	· The theory that the earth was contaminated with organic materials that already had the central dogma written in

	Periods 
	· Era divided into periods 
· Jurassic, cretaceous, Triassic 

	Phanerozoic eon 
	· Current eon 
· Appearance and diversification of multicellular organisms 
· Appearance and disappearance of dinosaurs and other reptiles and mammals 
· Diversification of plants 
· Composed of: Mesozoic, Cenozoic and Paleozoic 

	Polar compound 
	· Different in electronegativity in its components causing an overall charge 
· Net dipole moment not 0 
· Water 

	Prebiotic soup 
	· Lightening and volcanic gases reacted and created a prebiotic soup of simple organic compounds that was supplemented by the same compounds from deep sea hydrothermal vents and even meteorite materials

	Prokaryotie 
	· Lack of membrane bound organelles 
· First appeared in archaean eon before eukaryotes 
· No nucleus 
· No chloroplasts
· No mitochondria 
· No cytoskeleton 
· Uniceullar usually 
· Bacteria and archaea 
· No nucleus, genetic material spread within 
· One chromosome called plasmid 

	Proteins first 
	· Proposes that proteins and enzymes formed before DNA and RNA 
· Supported by what we see centrosomes able to do. They can catalyze themselves, self repair, and perform a function with no genetic material involved 
· Also supported by the fact DNA and RNA seem to be much too complex to have arisen spontaneously 

	Proterozoic eon 
	· Dominated by bacteria 
· Oxygen atmosphere 
· Eukaryotes appeared by the endosymbiotic theory 
· Ends when multicellular organisms appear 

	Protobionts 
	· Small membranes have specialized functions (protocell)
· Glucose phosphate 
· A group of abiotically produced organic molecules surrounded by a membrane like structure 

	Protocells 
	· Or protobionts 
· Self organized, endogenously ordered, spherical collection of lipids proposed as a stepping stone the origin of life  

	Reducing atmosphere 
	· Lacks free oxygen 
· Allows formation of complex organic molecules in contrast to an oxidizing atmosphere which has free oxygen and inhibits formation of complex organic molecules 
· Primitive earth was a reducing atmosphere 

	Reverse transcriptase 
	· An enzyme in retroviruses that catalyses the formation of double stranded DNA by using RNA from the viral genome as a template 
· This enables the viral DNA to be inserted into the host’s DNA and to be replicated 

	Ribozymes 
	· Catalytic RNA, RNA molecule capable of acting as an enzyme 
· Self-splicing introns and polypeptide chain 

	RNA world 
	· The RNA came first hypothesis 
· Evidence is seen in ribozymes 

	Specific heat 
	· The energy required to raise 1g of a substance by 1-degree C 

	Spontaneous origins 
	· The belief life arose from non-life spontaneously 
· Proven incorrect by Louise Pasteur’s experiment 
· It was once thought that maggots arose from rotten meat 

	Stabilizing phased of the earth 
	· Point in time where superheating stopped due to the ceased bombardment of the earth by meteorites (see nice model) 

	Surface tension 
	· Exists due to the cohesiveness of water 
· Due to its polarity water molecules can stick to each other and allow insects to walk across 

	Surfactant 
	· A substance meant to reduce the surface tension of a liquid in which it is dissolved 

	Vesicles 
	· A small structure composed of fluid enclosed by a lipid bilayer 

	Volcanic outgassing 
	· The release of gases into the air during eruption 
· Helped form the atmosphere 

	Eons 
	· Major division of geological time divided into eras 

	Absorptive heterotroph 
	· An organism which secretes enzymes externally into its environment to digest organic materials which are then absorbed
· Examples: fungi, many protists and monera 

	Aerobic 
	· Aerobic respiration 
· The production of energy in the form of ATP, carbon dioxide and water by using oxygen in the air 
· Occurs in 3 stages: glycolysis, Kreb’s cycle, and election transport chain 

	Algae
	· Group of unicellular eukaryotic photoautotrophs 
· Photosynthesize and produce their own nutrients (contain chlorophyll and are therefore green)
· Aquatic 
· Kingdom: Protista 

	Anaerobic 
	· Does not need oxygen to live 
· A type of respiration in which substances are partially oxidized which leads to the release of energy without the need of atmospheric oxygen
· Lower energy yield than aerobic respiration 

	Animalia 
	· Multicellular eukaryotic heterotrophs 
· Develop from the fusion of gametes 
· Are mobile 
· Lack cell walls 
· Specialized sense organs

	Antibody
	· A protein 
· Produced by certain white-blood cells in response to foreign objects in the body 
· Each has a very specific antigen to attack 
· Defense mechanism of the immune system 

	Antigen
	· Proteins 
· Can be found within tissue cells or can be introduced into the body 
· Foreign antigens introduced into the body cause an immune response and are then fought off by antibodies 

	Antibiotic resistance
	· Not all bacteria are killed due to the introduction of an antibiotic 
· This results in especially “resistant” bacteria causing the medicine to lose its effectiveness 
· The bacteria then continue to multiply even in the presence of the antibiotic 

	Archea
	· 1 of 3 Domains 
· Contains all single-celled prokaryotes (eg archaebacterial) 
· These bacteria lack peptidoglycan walls and are ether-linked (eubacteria are ester-linked) 
· Grouped together based on similarities in the base sequences of their rRNA which distinguish them from eubacteria and eukaryotes 

	ATP synthase 
	· An enzyme complex that synthesizes the formation of ATP and ADP and P
· Found in the inner mitochondrial membrane
· Responsible for oxidative phosphorylation in respiration 

	Autotroph 
	· An organism that gets their nutrients by converting inorganic molecules to organic ones 
· Main sources: carbon dioxide and nitrogen 
· All green plants are photoautotrophic 
· Bacteria can be either photo of chemoautotrophic 

	Bacteria (Eubacteria) 
	· Unicellular prokaryotes that have cells walls made of peptidoglycan 
· Ester links in their membrane lipids 

	Bacterial flagellum
	· Found of the cell surface of a bacterium 
· Long and slender 
· Propels the bacterium along (mobility) 
· Surrounded by paired motor proteins (rotate) and switch proteins (reverse direction)

	Bacteriophage 
	· Parasitic virus that infects a specific bacterium at specific receptors on its wall 
· Most infect and multiple to destroy the host cell’s DNA 
· Pumps protons out of the cell to create a gradient that allows the formation of ATP 
· Then takes over the translation/transcription process to make viral DNA 
· This viral DNA can have either a lytic of lysogenic cycle 

	Binary fission 
	· Asexual reproduction that occurs in some unicellular organisms (bacteria, protists)
· Divide to form two or more daughter cells 
· Most common form of reproduction in bacteria 

	Capsid protein 
	· The protein coat of a virus 
· Made of capsomeres 
· Encloses the genetic material of the virus 

	Capsule 
	· Thick, rigid, gelatinous layer surrounding the cell wall of certain bacteria 
· May have a protective function to make ingestion by phagocytes difficult 

	Chemotrophs
	· Organisms that obtain energy by the oxidation of electron donors in their environments 
· These can be organic molecules of inorganic molecules (chomoorganotrophs or chemlithotrophs respectively) 

	Chemolithoheterotroph 
	· Use minerals like sulfur to get high energy electrons in order to make energy 

	Chemolithotrophs 
	· Bacterium that are able to obtain nutrients and energy by the oxidation of inorganic molecules (iron, nitrogen and sulfur)
· AND THEN use that energy to stitch C-C bonds to make organic molecules 
· Notice that the first part is just like Chemolithoheterotrophs and its not until the second part that they distinguish themselves 

	Chemoorganoheterotrophs
	· Animals and fungi that rely on organic molecules to break C-C bonds to release ATP 

	Chemoorganatrophs 
	· Obtains energy by the oxidization of organic compounds (carbs, lipids and proteins) 

	Chitin 
	· Polysaccharide 
· Structurally similar to cellulose 
· Serves to strengthen the supporting structures of various invertebrates (fungi) 

	Circular genome 
	· Found in plasmids 
· DNA in a circular loop with no free ends 

	Conjugation 
	· A form of sexual reproduction (algae and some bacteria) 
· Two cells are connected via outgrowths of tube-like structures extending from 1 or both cells. Genetic material passes through and combines with that of the adjacent cell 
· Plasmid transfer -> A plasmid had an ability to carry materials back and forth. And when pilli form, a strand of a plasmid will sometimes transfer over as well (Plasmid transfer) 
· Gene transfer -> plasmids will sometimes insert itself into the regular DNA of a bacteria, replicate, and then sever itself often with more than it came in with. This means that when it completes a plasmid transfer, its even more different than before. 

	Cyanobacteria 
	· Unicellular prokaryotic photoautotrophs 
· (meaning single cell makes nutrients using light) 
· Facilitated the growth of the atmosphere 
· By producing oxygen via its reaction, it was able to slowly build up the oxygen levels in the ocean. Due to this imbalance, reactions that weren’t spontaneous before, became such so as to balance the oxygen in the oceans and the atmosphere. Once this happened, it facilitated the creation of the ozone layer which allowed life to come up to land 
· Came from the Stromatolites

	Daughter cell
	· Genetically identical to the parents in the number and type of chromosomes 
· Formed when a cell undergoes cell division 
· Seen in binary fission 

	Domains 
	· The highest taxonomic category 
· Consists of 1 or more kingdoms 
· Include: eukarya, eubacteria, and archaea 

	Election donor 
	· A chemical species prone to donate electrons, atoms or groups to another chemical species 
· Reducing agent 
· Most organic compounds are electron donors used to release energy 

	Electron receptor 
	· A chemical species prone to receiving electrons in the formation of a bond 
· Oxidizing agents 
· Include: nitrogen and oxygen 

	Electron transport chain 
	· A series of redox reactions that affect the transfer of electrons through carrier in the chain 
· Final step in aerobic respiration 
· Carriers accept electrons from molecules (NADH and FADH2) and then donate them to the next carrier creating an electron flow 
· Coupled with the formation of ATP 
· Also occurs in thylakoid membranes in chloroplasts

	Endospore 
	· The resting stage of some bacteria formed in response to adverse conditions 
· The bacteria morph into a partially dehydrated core, enclosed in a multilayered protein coat 
· Reverts once conditions are back to normal 
· Curse of Tutankhamen 

	Enveloped virus 
	· Virus that bear an outer envelope of proteins and lips 
· Comes from the infected cell or host
· The outer proteins can be used as antigens that recognize the host cells or aid in leaving the host cell after replication 
· Use the layer of the host strand to surround itself. Doesn’t kill the host, leaves copy behind in host DNA strand 

	Eukaryote
	· An organism consisting of cells whose genetic material is surrounded by a nucleus 
· Organelles are membrane-bound
· All organisms except bacteria are eukaryotes 

	Extremophiles 
	· Bacteria that can survive at extreme conditions
· Their enzymes exhibit great stability 

	Flagellar hook
	· A joint made of proteins that transmits torque from the motor to the flagellar filament causing it to spin
· Connects the motor to the filament 
· Composed of 120 copies of the protein FLGe

	Flagellar motor 
	· A reversible motor, embedded in the cell surface 
· Powered by the flux of hydrogen or sodium ions that create an electrochemical gradient that gives it the energy to rotate 

	FIlament
	· The rigid helical rod that propels the bacterial cell when rotated 
· Composed of the protein flagellin 

	Fungi
	· Part of the Kingdon: fungi
·  Either unicellular or multicellular 
· Eukaryotic 
· Either parasites or saprotrophs  
· They are adsorptive heterotrophs 

	Gram negative bacteria 
	· They have an outer layer of lipprotein overlaying a thin layer of peptidoglycan 
· This is known because they lose the dye in the Gram stain test and decolorize to a red stain 
· Could not be killed with penicillin 

	Gram positive bacteria 
	· Through the same test, they retain a dye even in the presence of a decolorizer 
· Have a thick layer of peptidoglycan in their cells walls that retains the dye even after the decolorizer washes off  
· Means that you can treat with penicillin 

	Halophiles 
	· Thrive in high salt conditions 
· Falls under the category of extremophile 
· Most are archaea 

	Heterotroph 
	· An organism that breaks C-C bonds in organic molecules during digestion to release energy 
· All animal and fungi are heterotrophic 

	Histones 
	· Alkaline proteins in eukaryotic cell nuclei that package and order DNA in structural units called nucleosomes 
· Do not occur in bacteria,and rarely in archae 
· Responsible for the condensation and coiling of chromosomes during cell division 

	Horizontal gene transfer 
	· The transfer of genes between organisms in a manner other than traditional reproduction 
· Transformation transduction and conjugation are examples of this 

	Ingestive heterotroph 
	· An animal or protest that obtains its nutrients by ingesting organic molecules before digesting it 

	Latent viral phase 
	· A virus that remains in its host cell without undergoing replication 

	Lithotrophs 
	· Group of organisms that use inorganic substrate to obtain reducing equivalents for use in biosynthesis or energy conservation via aerobic or anaerobic respiration 

	Lysogenic cycle 
	· Host genome is not destroyed; the viral DNA instead incorporates itself into the host DNA 
· The prophase is thus replicated along with the host DNA such that all subsequent cells carry the prophage DNA 

	Lytic cycle 
	· Host genome is completely destroyed
· Lysozyme breaks down the cell wall and once the viral particles are released, the cell is destroyed 

	Methanogens 
	· Archaebacteria that produce methane 
· Obligate aerobes found in marshes, swamps, oxygen-deficient environment
· Important in the formation of biogases 
· CO2 +4H2 -> CH4 + 2H2O
· They combine hydrogen and carbon dioxide to make organic molecules with methane as a by product to make energy 

	Monera 
	· Kingdom containing all prokaryotes 
· It was later divided into 2 domains (Archaea and Eubacteria) because of significant differences in the genome of both

	Nitrogen fixation 
	· A chemical process in which atmospheric nitrogen is assimilated into organic molecules in organisms and on to the nitrogen cycle 
· Some bacteria are capable of this while others need leguminous plants 
· Caused dead zone in the Gulf of Mexico (not nitrogen fixation, but farmers who saw its benefits). The Algae die and their decomposition sucks up all the oxygen 

	Noneveloped virus
	· The virus doesn’t have a lipid bylayer surrounding the capsid and the genome 
· Uses proteins in its capsid for identification
· Kills the host cell while escaping 

	Nucleoid
	· The part of the cell of a bacterium that contains the genetic material 
· Controls the activity of the cell 
· Similar to a nucleus without a membrane 

	Oxidized 
	· Gain of oxygen of the loss of elections 
· Oxygen state number increases 

	Pandemic 
	· 

	Pathogen 
	· A disease causing microorganism 
· May be a virus, bacteria or fungi 

	Penicillin 
	· Antibiotic against a wide variety of bacteria 
· Disrupts synthesis of the bacterial cell wall (peptidoglycan layer) and can treat infections 

	Peptidoglycan
	· A macromolecule that is the component of the cell wall of eubacteria 
· Never found in eukaryotes 
· Chains amino sugars with a tripeptide to give strength and shape to the cell wall 

	Periplasm 
	· Zone between the cytoplasm and the outer membrane of gram-negative bacteria 
· Contains a thin layer of peptidoglycan and various proteins concerned with cell metabolism 

	Phage 
	· Mean: “devours” 

	Photoheterotrophs
	· Mostly bacteria 
· Use the sun’s energy to get organic molecules 
· Don’t only use carbon dioxide to get carbon 
· Sulfur bacteria use organic acids as sources of hydrogen 

	Photosynthesis 
	· 

	Phototrophs 
	· Any organism that uses energy from the sun to get organic molecules by photosynthesis 
· Fall into the category of either photo-heterotrophs (most are this) or photoautotrophs 

	Pilli 
	· Cytoplasmic bridge to allow genetic information to be exchanged 
· Helps with genetic variability 

	Plantae 
	· Kingdom consisting of multicellular eukaryotic photoautotrophs 
· Reproduce sexually with the fusion of haploid gametes 

	Plasmid 
	· A circular strand of DNA that can replicated independently of chromosomes 
· Found in bacterial cells 
· Can be transferred from cell to cell 
· Provide genetic instruction for certain cell activities 
· Are responsible for antibacterial resistance 
· Used as vector o produce recombinant DNA in gene cloning 
· Plasmid amplification -> the multiplication in an attempt to understand gene sequences 

	Prions 
	· Short for: proteinaceous infectious particles 
· Small proteins that can have a normal folded form or a misfolded form
· Misfolded: can turn normal prions into misfolded ones, resulting in the exponential growth of such prions
· Situation on the surface of cell membraned and may be for cell to cell adhesion 
· Example of misfolded prions: mad cow disease
· Protein first world? 

	Prokaryote 
	· Genetic material not enclosed in a nucleus 
· Lack membrane bound organelles 
· Consist of bacteria and archaea 
· Believed that eukaryotes evolved from this form 

	Protista
	· Kingdom containing unicellular eukaryotes 
· Eg: algae
· May be autotrophic or heterotrophic 

	Proton gradients 
	· A higher concentration of protons outside the inner mitochondrial membrane than inside which causes protons to flow into the cell 
· Driving force behind ATP synthesis 

	Potozoa
	· A group of uniceullular eukaryotic heterotrophs 
· Kingdom: protoctista 
· May be mobile and display similarities to animals 
· Most are saprophytes but some are parasites 
· Eg: amoeba 
· Reproduction usually through binary fission 

	Redox pair 
	· 2 chemicals that can undergo a chemical reaction in which one is reduced while the other gets oxidized so electrons are transferred 
· The oxidation states of the atoms change 
· Eg: NAD+ and NADH in glycolysis 

	Reduced 
	· When a compound gains electrons or loses oxygen atoms 
· Oxidation number decreases 

	Reverse transcriptase 
	· An enzyme in retroviruses
· Catalyzes the formation of DNA from RNA using the RNA of the viral genome as a template 
· Allows the virus to replicate copies of its own genome inside the host cell 

	Ribosome 
	· An organelle in cells that is the site of protein synthesis 
· Composed of both large and small ribosomal subunits 
· Made in the nucleolus and they may be attached to the rough endoplasmic reticulum or floating around the cytoplasm 

	Saprophytic 
	· An organism that feeds on dead matter 
· Most bacteria and fungi 
· Bring about decay and release nutrients 

	Stromatolites 
	· Rocky cushion like mass of fossilized bacteria (especially cyanobacteria)
· Formed by millions of years of bacteria forming biofilms in layers and layers until they die and new ones formed 
· Found in shallow water under sunlight 

	Thermophiles 
	· Thrives in really high temperatures 
· Majority are prokaryotes 

	Transduction 
	· The transfer of genetic material from one bacterial cell to another by means of bacteriophages 
· When a virus infects a bacterium, the first thing it does is destroy the hosts DNA and replicate itself. However, sometimes it screws up and leaves a piece behind. This means that of the replicated Viruses that burst the host cell, one of them will have bacterium DNA. So when that Virus goes and infects another, it won’t have the proper DNA to destroy that new host’s DNA, and that host will instead incorporate that new DNA into itself, fostering more diversity 

	Transformation
	· A permanent heritable change in a cell that occurs as a result of it acquiring foreign DNA. When Bacteria burst, passing bacteria can pick their DNA up and add it to themselves 
· Nonvirulent bacterial cells can be transformed in virulent ones 
· Can end either as a stable transformation, or the new genetic material will be broken down for nutrients 

	Vaccine 
	· A liquid made of treated disease causing microorganisms to cause an immune response and then confer resistance against the disease 
· Take the form of dead viruses or bacteria that act as antigens 

	Virion 
	· A term for a single virus particle without a capsid 
· Formed after replication of the viral genome occurs 

	Viroids 
	· Naked strands of RNA not surrounded by a capsid 
· Formed after replication of the viral genome occurs 
· Interfere with messenger RNA, no protein production, block ribosomal functions
· Hepatitis D 
· RNA first world?

	Virus 
	· A nonliving parasitic particle consisting of nucleic acid (DNA or RNA)
· Surrounded by a protein coat called a capsid 
· Initiates synthesis of viral proteins and undergoes replication inside host cell 
· New virions get released once the host cell disintegrated 
· AIDS, Herpes and the common cold are some of the diseases caused by viruses 
· Tail ends have pretty universal proteins found in almost all viruses, which means antiviral medication may be able to help universally 
· Aren’t cells

	9+2 organization 
	· Reference to the microtubular structures within the flagella 
· Uniform across all, so it arose only once 
· 9 sets of pairs of microtubules held together by 2 in the middle 
· Those sets move in respect to each other to flap which is different from the bacteria in the sense that the energy was made at the base of the flagella in the bacteria, but it was within the flagella in the eukaryotes 

	Alternation of generations 
	· Plants use both diplotic and haploitic 
· A zygote undergoes mitosis to form a complex structure, some cells then undergo meiosis to form spores (sporophytes) that are released in the air where they undergo mitosis to form a large haploid multicellular organism. Then it follows the same haploitic cycle, however, at the end it remains diploid during fertilization (gametophytes) to restart its whole cycle again 
· This then evolved to the use of pollen and seeds which put that secondary haploid phase into a singular place 

	Ameboid (Amoeboid) 
	· A type of movement used by plastids
· A move evolved form that Cilliary and Flagellar movement
· Myosin motor 
· The body alternates between ectoplasm and endoplasm so that bodily fluid can be used for momentum and moving 
· Hylaline cap deflects cytoplasm backwards to act as sort of a catalyst 
· Believed to be the beginning of sliding filament of muscles began here 
· Evolved from unikonts 
· Only for protists without cell walls 

	Asexual reproduction 
	· New individuals are produced from a single parent without the formation of gametes 
· Can be by fission, fragmentation or budding 
· In plants it can be by vegetative popogation and by the formation of spores 

	Autotroph 
	· An organism that can synthesize its own organic nutrition from inorganic sources like carbon dioxide
· Green plants are photoautotrophic 
· Bacteria are chemoautotrophic 

	Bacteria (Eubacteria)
	· No introns 
· Plasma membrane unbranched by ester links 
· Operon genes 
· Translation done by simple RNA polymerase 
· No nuclear envelope 
· Circular chromosomes 
· No histones in DNA 
· 1st amino acid is Formymethione 

	Bacteriophage
	· A parasitic virus against bacteria 
· Responsible for some of the genetic variability of bacteria 

	Basal body
	· An organelle formed by a centriole and a short cylindrical array of microtubules 
· Also called a kinetosome 
· Consists of 9 triplet microtubules 
· Found at the base of a eukaryotic cilia or flagella 

	Bikont 
	· Eukaryotic organism with 2 flagella 
· 1 is for movement
· The other is to move the water current around them to get more food sources 

	Cellular division of labour 
	· 

	Cellular gliding 
	· The process through which bacteria move without using their flagella 

	Centriole 
	· A structure associated with the centrosome 
· 2 short cylinders at right angles to each other 
· Evidence of protein first world, regenerates itself after cell division
· Separate the chromosomes by attaching and using motors within the cell 

	Centrosomes
	· Present in all eukaryotic cells except for fungi 
· Organizes microtubules for the spindle during cell division 
· The combination of 2 centrioles

	Chloroplast
	· Believed to have originated by the absorption of a photosynthetic bacteria into a larger one 
· Double membrane
· Membranous sacs are within called thylakoids which are piled into stacks called granum in a gel like matric called stroma 
· Light dependent in thylakoid 
· Light independent in stroma 

	Choanoflagellate
	· A group of free living and unicellular eukaryotes with flagella 
· Believed to be ancestor to animals 
· Have a set of microvilli surrounding the single flagellum 
· As the flagellum beats it draws water in and the microvilli filter out dust 

	Cilia
	· Short and many
· The stroke and the recovery are at different angles and they are slightly out of sync with each other by doing this they are able to avoid the collisions 
· Metachromal wave 
· The movement forward outweighs the movement backward 
· Most successful movement of the protozoa 
· Can also almost act as legs and perform the same wave for food mechanism seen in unikonts and bikonts 


	Cirrus
	· Long thin strands like a group of cilia together 

	Contractile vacuole
	· Used when water is taken on
· Excess water from the cytoplasm is pumped into the space 
· It is connected to the plasma membrane so they are then able to squeeze the water out due to the pressure different 
· Solution to isotonic shock 

	Crossing over 
	· A process that increases genetic variability 
· The exchange of protions of chromatids between homologous chromosomes at the end of prophase I 
· Takes place at the chiasmata

	Cytoskeleton 
	· A network of fibers in the matric of eukaryotic cells that provide a supporting framework for organelles  
· Anchors the plasm membrane and certain cell junction
· Facilitates cellular movement 
· Composed of microtubules, intermediate filaments and microfilaments 

	Diploid 
	· 2n

	Diplontic 
	· Type of life cycle 
· Most of life as a diploid 
· Meiosis 

	Dynein molecule motor 
	· Works along with the centrosomes to move things around the cell 
· Moved things towards the centriole along the microtubule 
· Does this by burning ATP to ADP to change the change of surrounding proteins such that the motor can swing its attached parts forward in its proper direction 

	Ectoplasm
	· See Amoeboid 
· plasmagel

	Endomembrane system 
	· The endomembrane system divides the cell by functions allowing for specialized areas
· Volume to surface area issues 

	Endoplasm 
	· See Amoeboid 
· Plasmasol 

	Endosymbiosis 
	· A theory that proposes that eukaryotes arose from symbiotic association between prokaryote ancestors, free living aerobic bacteria and photosynthetics zyano bacteria 
· This arose mitochondria and chloroplasts 

	Eukarya
	· Mitochondria 
· Endomembrane system 
· Diploid 
· Multiple chromosomes 
· Nuclear membrane 
· Centrosome 

	Flagellum
	· Prokaryotic:
· Bearing and motor embedded in bylipid layer 
· Chemical reaction going on to drive it 
· When ATP is burned, it rotates and shifts its position in the membrane and spins 
· Molecular non mechanical motor 
· Eukaryotic:
· Move thanks to dynein arms and 9+2 organization
· There is a bend since this flagellum spins 
· ATP and Calcium cause changes in the head of the dynein arms such that it changes shape and ratchets relative to other microtubules (one side to make it move back and forth) 
· Can also do this in a circle 

	Formymethione
	· 1st amino acid of eubacteria 

	Gametocyte 
	· Eukaryotic germ cell that divides by mitosis to multiply during gametogenesis 
· Sperm and egg

	Gametophyte 
	· In plants alternation of generations 
· Produces zygote from which sporophyte arises 

	Haploid
	· N 
· Half of diploid 

	Haplontic 
	· Type of life cycle 
· Most of life at haploid 
· Meiosis is not needed, instead a cell is taken from the main structure and either undergoes a morphology change to become a sperm, or is engulfed with nutrients to become an egg. They combine to forma spore that then creates the gametophyte that is in the position to continue the cycle 

	Heterotroph 
	· 

	Histone proteins 
	· Strong alkaline proteins found in eukaryotic cell nuclei 
· Package and order the DNA into structural units called nucleosomes 
· They are the chief protein components of chromatin, act as spools around which DNA winds and play role in gene regulation 
· Involved in the condensation and coiling of chromosomes during cell division 
· Not found in sperm cells or in bacteria  

	Host 
	· A species that is fed upon by a parasite 
· There is an endosymbiotic relationship 
· In case of viruses, host cell metabolism is used to replicate the viral genome and assemble protein casings and is lysed when the new viruses are released 

	Kinesin molecular motor 
	· Works alongside the centrosomes 
· Moves away from the centriole along the microtubule 
· Does this by burning ATP to ADP to change the change of surrounding proteins such that the motor can swing its attached parts forward in its proper direction

	Macronucleus 
	· Polyploid nucleus found in protists
· Runs the house keeping fo te cell 
· Can make multiple proteins much faster because of multiple copies of the same genes 
· polyploid
· Micronucleus: only diploid and is only used in reproduction 

	Malaria 








	· 2 hosts: human and mosquito 
· The taking of blood by the mosquito catalyze the formation of malaria gametes 
· The malaria cells then forma cyst on the mosquito where they then form sporozoites that then bursts and travels to the salivary glands of the mosquito 
· This results in the malaria being injected into the human during the next blood meal 
· Sporozoites then enter the liver cells and then divide to form schizonts (haploid without being gametes) 
· They then escape and change their morphology to be able to move and become merozoites, they then swim to find red blood cells 
· They then become a feeding merozoite or trophozoite to feed on the hemoglobin 
· They burst and repeat this. These can be combined by the trophozites such that they can facilitate the fevers that are symptoms of malaria 
· This is a signal for mosquito, it’s an attractant 
· This then complete the cycle by placing the dormant cells within the mosquito  

	Meiosis 
	· The division of diploid cells to haploid progeny consisting of two sequential rounds of nuclear division 
· Meiosis I: division in meiotic cell cycle in which homologous chromosomes pair and undergo an exchange of chromosome segment. Then the homologous chromosomes separate into two cell, each with the diploid number of chromosomes and with each chromosome consisting of 2 chromatids 
· Meiosis II: this is the second division in which the sister chromatids in each cell separate and make a total of 4 cells with a haploid number of chromosomes 

	Merozite 
	· One of 3 life cycle stages of a plasmodium (parasitic protest) 
· In the case of malaria, when the sporozoites are transferred into the human blood stream from saliva of feeding mosquitos, they enter the liver cells and divide (called schizogony) to form this
· New merozites burth out of liver cells and attack blood cells where they grow and divide again to then burst in synchronization in order to bring about the symptoms that attract the mosquitos back 

	Metachronal wave 
	· Wavy movement produced by sequential actions of cilia, segments of worms or legs allowing protists to move 
· Wave divided into the power stroke, which propels them forward, and the recovery stroke, which displased it backwards, but by less than its forward motion (they are perpendicular to each other) 

	Methionine 
	· First amino acid of Archae 

	Micronucleus 
	· See macronucleus 

	Microtubules 
	· Found in eukaryotic cells 
· Composed of tubulin and occur in single, pair or triplets 
· They help cells maintain their shape and they also occur in flagellum and form the spindle 
· Also help transportation 

	Mitochondria 
	· Second major event in evolution of eukaryotes to allow aerobic metabolism processes
· They have their own lipid membrane which was produced by the cell as it surrounded the bacterium in the membrane that would have normally been a food vacuole (thus producing the double layer) 
· They have their own circular DNA and have their own transcription and translation system using ribosomes that are bacterial in size

	Mitosis 
	· A type of nuclear division that results in 2 daughter cells each having a nucleus containing the same number and type of chromosomes 
· Each chromosome divides lengthwise into 2 chromatids which separate and form the chromosomes of the resulting nuclei
· Made of prophase, metaphase, anaphase and telophase 
· All daughter nuclei are identical to the parent 

	Molecular motors 
	· Myosin 
· Dyenin 
· Kinesin 

	Myosin molecular motor 
	· Muscle contraction 
· First seen in use through Amoeboid movement which were the evolutionary roots of muscles 

	Nuclear envelope 
	· Only found in eukaryotic cells 
· Membrane that separates the nucleus from cytoplasm 
· May have evolved from the folding of the cell membrane which is also believed to be the origin of the endoplasmic reticulum 

	Operon genes 
	· Groups of prokaryotic DNA

	Pandemic 
	· An epidemic spread across a large region 
· An epidemic is the spread of an infectious disease in a community at a given time 

	Parasite 
	· An organism that lives and feed of another organism called a host 

	Peptidoglycan
	· A polymetric substance formed from a polysaccharide backbone tied together by short polypeptides
· Primary structural molecule of bacterial cell walls
· Sometimes concealed between capsule/outer membrane and plasma membrane 
· Formed by sugar and amino acid chains 
· Peptide cross linkage provide rigidity 
· Penicillin prevents formation of these cross linkages 

	Pericentriolar material 
	· Space surrounding the centriole 

	Phagocytosis 
	· The ingestion of bacteria or other material by phagocytes and amoeboid protozoans 

	Phytoplankton 
	· The photosynthesizing plankton consisting of microscopic algae
· Primary producers 
· Essential to the food chain balance 

	Pinocytosis 
	· The ingestion of liquid into a cell by the budding of small vesicles 

	Planar flagellar beat 
	· Explains the way flagellum cause movement 
· Breaststroke 

	Plankton 
	· Minute organisms drifting or floating passivelt around the oceans 
· Include algae, protozoans, animal larvae and worms 
· Important food sources and are divided into zoo plankton and phytoplankton 

	Plasmodium 
	· A mass of cytoplasm containing many nuclei that forms the stage in the life cycle of a plasmodial sline mould 
· Vegetative phase of the mould often seen as a slime later on decaying wood 
· It is capable of allow amoeboid movement and feeds by engulfing particles of decaying organic matter 

	Plastid 
	· Use Amoeboid movement
· Organelle within a plant cell occurring in large numbers 
· Manufacture and store organic compounds 
· Are either pigmented (chromoplasts) or colorless (leucoplast)
· They develop from protoplastids 
· Double stranded circular DNA 
· Double membrane 
· A chloroplast is a green plastid 

	Polygenomic classification 
	· ???????
· Classification of organisms based on their assumed evolutionary histories and relationships 

	Primary consumers 
	· Zooplankton 
· Importance of the delicate balance of the marine food web 

	Primary endosymbiosis 
	· The primary engulfment of a bacterium 
· This is then engulfed in secondary endosymbiosis 

	Primary producers 
	· Protists are primary producers 
· Phytoplankton 
· Importance of the delicate balance of the marine food web

	Proterozoic 
	· Stable continent appeared 
· Known for the building of oxygen 
· Made possible the explosion of eukaryotic organisms 

	Protista 
	· Eukaryote cell that is not a green plant, animal or fungus 
· Primary producers 

	Pseudopod (pseudopodium) 
	· A temporary cytoplasmic extension of a cell 
· Used in Amoebas to move 

	Reverse transcriptase 
	· An enzyme that uses RNA as a template to make a DNA copy of the retrotransposon 
· Used to make DNA copies of RNA in test tube reactions 

	RNA polymerase (simple and complex)
	· An enzyme that catalyzes the assembly of nucleotides into an RNA strand 
· Can use a single strand of DNA to position the first nucleotide and start 

	Saprophytic 
	· Organisms that feed on dead and decaying matter 

	Secondary endosymbiosis 
	· The engulfing of a eukaryotic cell that had already engulfed a prokaryotic one 
· The smaller cell then becomes completely reliant on the larger  

	Sexual reproduction 
	· Recombination, meiosis 
· When variation is wanted 
· 2 haploids come together to form a diploid 

	Spiral flagellar beat 
	· Also known as Helical beat

	Spore 
	· See alternation of generations 

	Sporophyte 
	· See alternation of generations 

	Sporozoite 
	· The motile, infective stage of the malaria disease that results from sporogony (asexual reproduction) 
· Develps from one diploid organism
· All are slightly morphologically different from each other 
· These are not fused to make brand new gametes 
· Invades mosquito salivary gland and are then injected into human 
· One injected they find their way to liver cells to undergo asexual reproduction to release merozoites 

	Supergroup 
	· A classification above kingdom but below domain 

	Trophozoite 
	· Feeding form the malaria disease
· The growing stage in the life cycle of some sporozoan parasites when they are absorbing nutrients from the host 
· Are merozoites that have invaded the red blood cells and develop asexually by schizogony 
· Feed and divide to increase numbers 

	Tubulin (Tubulin dimers) 
	· Make up microtubules 

	Unikont 
	· Part of the origins of cell motility 
· Centrosomes spread within the cell such that a flagellum was formed
· In Unikonts this flagellum was used not for movement, but to direct water current over the body of the organism such that food sources could be used 

	Zooplakton 
	· Primary consumers 

	Zygote 
	· A diploid cell resulting from the dusion of 2 haploid gametes
· Fertilized female gamete (ovum) 



