KEYTERMS PART II
Archaean key words 
Aerobic
A reaction that needs oxygen to be completed or an organism that needs oxygen to survive.  They use oxygen as an electron acceptor.  This was not able to be done until the cyanobacteria built the oxygenated atmosphere.  
Anaerobic	
Either an organism or reaction that does not need oxygen to survive, or an environment without oxygen.  They use electron acceptors other than oxygen, such as nitrate or sulphate.  The first forms of life were anaerobic.  
Archaea
The domain of prokaryote organisms which include extremophiles.  Unicellular prokaryotes distinguished by cell walls made of polysaccharides not found in bacterial or eukaryiotic cell walls, plasma membranes with unique phospholipids (with isoprene) and ribosomes and RNA polymerase similar to eukaryotes.  This name was also used in the past for the organisms during the Archaean era (oldest Precambrian fossils).  Archaea live in virtually every known place and known for extreme conditions, examples are methanogens, halophiles (salt loving), thermophiles.
ATP sythetase (synthase)
Large protein inside the inner mitochondrial and thylakoid membranes that synthesizes ATP.  It attaches an inorganic phosphate to ADP.  It uses energy from H+’s from the proton gradient travelling through the membrane.  It can also do the reverse reaction by hydrolysing ATP and pumping protons into the intermembrane space.  *50
Autotrophs
Any organism that can make reduced organic compounds from simple inorganic sources (methane and carbon dioxide).  They are also called primary producer.   Most plants and some bacteria are autotrophs. *47
Bacteria (Eubacteria)
One of the domains, made up of unicellular prokaryotes distinguished by cell walls of peptidoglycan, plasma membranes like eukaryotes and ribosomes and RNA polymerase different from archaea and eukaryotes.  Bacteria also contain a plasmid which they can use to swap genetic material between other bacteria.  Bacteria can undergo transformation, basically taking up any other decaying genetic material from other bacteria.  They are divided into gram positive and gram negative bacteria (depends on the layer of peptidoglycan).
Binary fission
A form of asexual reproduction where prokaryotes divide to produce two genetically daughter cells, similar to mitosis.  This is the way that bacteria and archaea reproduce asexually to create exact genetic copies of themselves, as opposed to conjugation.  *51, 54    
Cellular respiration
Metabolic pathway to make ATP, involving transfer of electrons from compounds with high potential energy to electron transport chain and finally an electron acceptor.  In most animals, this involves breaking up carbohydrates, but in bacteria this can include carbohydrates, methane or other chemicals.  Can be either aerobic (fermenetation) or anaerobic 
Chemolithotrophic heterotrophs
Organism that produces ATP by oxidizing inorganic molecules with high potential energy.  Examples are ammonia and methane.  Most organisms that can do this are bacteria  *47
Chemolithotrophs
Autotrophs that use inorganic molecules to produce their own fuel (chemicals instead of light).  This method is found primarily in bacteria.  *47
Chemoorganoheterotrophs
Organism that produces ATP by oxidizing organic molecules with high potential energy such as sugars.  These organisms will often use cellular respiration.  Most organisms fall into this category, other than bacteria *47 
Chemoorganotrophs
Break apart organic molecules to fuel synthesis of food. *47
Conjugation
Transfer of genetic material from one prokaryote cell to another through a “bridge” (contact).  Bacteria will often transmit plasmids between each other.  Genomes may be swapped through this process.  Creates genetic variation, could also create antibiotic resistance *55
Cyanobacteria
Photosynthetic bacteria formerly known as blue-green algae.  Likely the first life-forms to conduct photosynthesis and responsible for the oxygen on Earth. *61
Electron donor
Reactant that loses electron in redox reaction.  A major component in life processes to form ATP.  Examples of reactants are sugars, methane, ammonia, nitrate, etc. *51, 48
Electron receptor
Reactant that gains electron in redox reaction.  A major component of life processes, especially in the electron-chain transport (at the final protein).  Examples are oxygen and iron. NAD universal receptor *51, 48
Electron transport chain
System of membrane-bound protein complexes and electron carriers that coordinate redox reactions where electrons are transferred, using energy to pump protons onto other side of the membrane.  At the end is an acceptor (example oxygen).  ATP is created this way.  *48 - 51
Extremophiles
Bacteria or archaea that thrives in extreme conditions (extreme temperature, high-salt, low-pressure, etc).  Examples are halophiles (salt-loving), and methanogens (methane).  Important because they can decompose things that are not thought to be biodegradable, give hints to origins of life *58
Fermentation
Metabolic pathway that makes ATP by transferring electrons from reduced compound like glucose to final electron acceptor other than oxygen.  Allows glycolysis to proceed with no oxygen.  Often found in bacteria, as well as yeast.  Process used in breads and wine 
Gram-negative
Bacteria that are pink when treated with Gram stain.  These bacteria have cell walls composed of a thin layer of peptidoglycan and outer phospholipid layer.  These are the bacteria that most antibiotics target because layer is thin enough to break through and stop synthesis. *39
Gram-positive
Bacteria that turn purple when treated with Gram stain, they have thick layer of peptidoglycan in cell wall.  It gives ability to defend against antibiotics.  *38
Heterotroph
Organisms that cannot synthesize reduced organic molecules from inorganic sources, they must obtain them by eating them.  Ex: some bacteria, all fungi and animals (Consumers) *47
Nitrogen fixation
Through a few archaea and bacteria lineages, they incorporate atmosphere nitrogen into ammonia and nitrate, necessary for life.  Nitrogen is called an inert gas because it does not readily react, bacteria the only organisms that can make nitrogen accessible by transferring it into ammonia.  They live inside little nodules of plants and produce the ammonia, plant uses ammonia to make nitrogenous plants.  *45
Nucleoid
In prokaryote cells, dense centrally located area that contains DNA not surrounded by membrane.  *37
Oxidized
Loss of electron from atom during redox reaction donated to other atom *48
Pathogen 
Any entity capable of causing disease (like microbe or virus).  Pathogens will usually carry an immune response from the body due to the proteins on their membranes.  Bacteria are known for spreading disease, such as tuberculosis, bubonic plague, etc.  Antibiotics help to kill these pathogens *43 - 44
Peptidoglycan
Complex structural polysaccharide found in bacterial cell walls.  The difference in the way peptidoglycan is incorporated into cell walls differentiates bacteria into gram negative and positive.  This creates protection against attackers. *38 - 39
Photoheterotrophs
Organism that uses source of energy light as source of energy but gets its carbon from organic molecules *47
Photosynthesis
Metabolic pathway that converts energy of light into chemical energy stored in glucose and other organic molecules.  Cyanobacteria were most likely the first to be able to conduct photosynthesis.  Usually produces oxygen.  
Phototrophs
Organism that produces ATP through photosynthesis *37
Plasmid
Small, usually circular, supercoiled DNA molecule independent of the cell’s main chromosome.  These can be exchanged between bacteria through conjugation.  Allows for antibiotic resistance and variation.  They can also incorporate into genome *55
Reduced
An atom that received an electron from an electron donor *48
Transduction
Conversion of information from one mode to another.  Ex: Viral DNA injected into bacterial DNA, it will assemble itself with their own DNA and/or bacterial DNA and infect another viral cell.  When they go off and infect another cell, they infect it with DNA from another cell (incorporates new set).  By using gene swapping or lateral gene transfer is mechanism that maintains diversity and allows them to be such successful organisms. *58
Transformation
When bacterium dies, other bacteria will pick up degrading DNA and incorporate it into their genome.  They may also drop pieces.  This allows for variation a and makes it harder to create evolutionary lineage *56

Proterozoic Eon
Alternation of generations
Life cycle involving alternation of multicellular haploid stage (gametophyte) with multicellular diploid stage (sporophyte).  Occurs in most plants and some protists. Ex: brown algae - In this life cycle, a diploid structure like a sporophyte will undergo meiosis to create spores, these spores undergo mitosis to reproduce, and then they specialize and form gametophytes that make egg and sperm, which fertilize to become diploid. *20 - 21
Ameboid (Amoeboid) movement
Cell movement where the cell produces bulges (pseudopodia) that stick to the substrate and pull the cell forward.  Only for protists that do not have cell walls.  The stiff outer core (ectoplasm) wraps around end of amoeba and squeezes it forward.  Movement of ectoplasm and endoplasm like tube of toothpaste.  *12
Antibody: Immunoglobein protein produced by B cells that bind to specific part of antigen, tagging it for attack by the immune system.  Antibody production is set off by the intrusion of a pathogen with specific antigens.  Vaccines trigger the antibody production in order to protect against intruders, such as viruses.  
Antigen
Any foreign molecule, often protein, that can stimulate specific response from immune system.  Antigens are usually proteins found on the surface of viruses.  These proteins trigger immune response, and antibodies try to attack to antigens to form aggregates. 
Asexual reproduction
Any method of reproduction resulting in offspring genetically identical to parent (ex binary fission).  Many protists will undergo mitosis as a way to reproduce asexually, this leads to a lack of genetic variation (usually this occurs when environment is favourable).  
Capsid protein
Protein shell enclosing viral genome.  In unenveloped viruses, they only have capsid, enveloped viruses have membrane over that.  During the third stage of viral phases inside cell, the virus forces the cells to produce capsid proteins for the virus.  *28, 33
Chloroplast
Chlorophyll-containing organelle bounded by double membrane, where photosynthesis occurs, in plants and photosynthetic protists.  The original of the chloroplast is thought to come from endosymbiosis, where a eukaryote ingested a photosynthetic bacterium.  Evidence – chloroplasts have circular DNA and double membrane, and peptidoglycan membrane.  In certain lineages of photosynthetic protists , the chloroplast has four membrane (due to secondary endosymbiosis)*5 
Cilia
Short filaments on some protists/eukaryotic cells containing a core of microtubules, used to move cell or to move fluid or particles around cell.  These cilia are coordinated so that some have power stroke, others recovery stroke.  They are the largest and most dominant type of protist.  They have smooth, controlled movement *14
Decomposer
Organism whose diet consists mainly of dead organic matter.   Most of these kinds of protists are absorptive feeders.  Ex: bacteria, fungi, protists *15
Diploid
Having two sets of chromosomes, or an organism with two sets of chromosomes, one set from maternal and paternal origins.  *17
Diplontic
Organism whose life cycle is in diploid stage.  An example is the diatom.  When environment is favourable, it will undergo mitosis to reproduce.  However when environment is unfavourable, it undergoes meiosis for fertilization. *19
Ectoplasm
External layer of cytoplasm in a cell next to cell membrane, pushes forward in amebid movement. *12
Emerging diseases
Any infectious disease that suddenly affects a significant amount of humans for the first time, usually viral.  Examples are Ebola, and avian flu, where the virus transferred from example birds to humans.  If a virus that normally parasitizes a different species suddenly begins infecting umans, if it can be transmitted from person to person, and it causes serious illness, then the outbreak has the potential to become an epidemic.
Endomembrane system
System of organelles in eukaryote that performs most protein and lipid synthesis, ex: lysosomes, golgi apparatus, etc.  This most likely arose from an evagination of the cell membrane that pinched off and became nuclear membrane.  Advantageous because it can protect DNA. *4
Endoplasm
Inner granular part of cytoplasm, also used in amebid movement *12
Endosymbiosis
Theory that mitochondria and chloroplasts are prokaryotes engulfed by host cells and took up a symbiotic existence within those cells.  Evidence that shows this are the double membrane of mitochondria, mitochondria replicate independently, have own DNA (which looks like bacterial DNA).  This only occurred once *5
Enveloped virus
Membrane-covered virus that covers capsid coat and shields them from host’s immune system.  Different from viruses in the fact that, when it leaves cell, it buds out instead of bursts.  They also enter cell with capsid intact. *28
Epidemic
Spread of an infectious disease throughout a population in a short period. *25
Eukarya
Organisms from the Domain “Eukarya”, they include organisms that have cell(s) a nucleus (membrane-bound nucleus with complex DNA with histones and organized into chromosomes).  More sophisticated than prokaryotes.  Most likely eukaryotes developed mitochondria by swallowing bacteria 
Flagellum
Long, cellular tail that rotates in prokaryotes and propels in eukaryotes to move cell through aqueous environment.  It uses power stroke then recovery stroke, it can also spin.  *13
Gametocyte
Stage in life cycle of malaria where it’s released from red blood cell and reinfects mosquito *22
Haploid
A cell with one set of chromosomes
Haplontic
A cell that spends most of its life cycle in the haploid state.  For example, dinoflagellates.  It will undergo reproduction through mitosis to ramp up numbers, then for sexual reproduction they combine to fertilze then undergoes meiosis *18
Host
Organism in which a parasite lives.  Host is forced in case of viruses to produce proteins and such for the virus.  Host usually dies *31
Immune system
Cells and tissues that allow for organism/body to protect itself from pathogens, usually through antibodies
Lysogenic replication
Viral replication in which viral genome enters host cell, inserts itself into host chromosome and is replicated whenever cell divides (dormant).  When activated, viral DNA enters lytic cycle. *30
Lytic replication
Type of viral reproduction where the viral genome enters the host cell, new virus particles are made using host enzymes and eventually burst out of the cell. *29
Malaria
Human disease caused by four species of protist Plasmodium and passed to humans by mosquitoes.   Malaria first appears in mosquitoes, which takes up gametocytes that fertilize to become diploid oocyte.  It undergoes meiosis then mitosis, to become sporozoite.  These sporozoites are transmitted to humans and infect liver cells where they multiply.  They burst from liver cells, transform into merozoites, and inside red blood cell they become trophozoites. *22
Merozoite
After mitosis in a host cell, malaria bursts out as this and then finds a red blood cell to be its host *22
Mitochondria
Eukaryotic organelle bounded by double membrane where electron transport chain occurs during cellular respiration, produces ATP.  Found in all eukaryotes, even plants.  Most likely due to endosymbiosis *5
Nonenveloped virus
A virus without only a capsid protein as its outer casing.  With replication, these ones burst and leave capsid outside when going into host cell *28
Nuclear envelope
Double-layered membrane enclosing the nucleus of a eukaryotic cell.  Most likely created by evagination of cell membrane. *4
Pandemic
Spread of infectious disease in a short time period over a wide geographic area and affecting a large part of a population *1
Parasite
Organism that lives on or in a host species that damaged its host. Ex: virus
Phytoplankton 
Drifting marine organisms that carry out photosynthesis.  They are the major primary producers in marine environments.  Eaten by zooplankton *9
Plankton
Small organisms that drift near surface of the ocean or lakes and swims little if at all
Primary consumers
Herbivore, organism that eats plants, algae or other primary producers
Primary producers
Organism that creates its own food by photosynthesis or from reduced inorganic compounds which makes afood source for other species in an ecosystem
Protist
Eukaryote cell that is not a green plant, animal or fungus.  Most are unicellular, some are multicellular or form aggregates.
Pseudopod (Pseudopodium)
Temporary bulge-like extension of certain cells used for crawling and ingesting food. See amoebid movement *12
Retrovirus
Virus with RNA genome that reproduces by transcribing its RNA into DNA sequence and inserting it in host’s genome for replication.  It most often uses reverse transcriptase to do this.    
Reverse transcriptase
Enzyme used by retroviruses that can synthesize double-stranded DNA from single-stranded RNA.  It is the opposite theory to the central dogma.  
Secondary endosymbiosis
In certain lineages of protists, the chloroplast has four membranes.  This is most likely due to a eukaryotic cell swallowing another eukaryote that already swallowed a cyanobacterium.  *6
Sexual reproduction
Any form of reproduction where genes from two parents are combined by fusion of gametes producing offspring with genetic variation
Sporozoite
Stage where malaria in salivary glands of mosquito are transmitted to human host, mitosis occurs afterwards. *22
Trophozoite
In malaria when the virus enters red blood cells and infect it. *22
Vaccine
Preparation designed to stimulate the immune system to produce antibodies against a certain pathogen.
Virion
A single mature virus particle
Virus
Tiny intracellular parasite that uses host cell enzymes to replicate, consists of DNA or RNA enclosed in protein shell.  It is not considered alive because it is not able to reproduce on its own 
Zooplankton
Animal plankton that eat the phytoplankton.  They are the major primary consumers in oceans. *9
Zygote
The diploid cell formed by union of two haploid gametes, fertilized egg.

Cambrian and Ordovician Periods
Acoelomate
Any triploblast animal in that does not have a body cavity (a coelom).  These animals actually appeared later in the evolutionary tree; somehow these animal did not need or did not take advantage of the coelom.  Most acoelomates instead will have an opening in the gut.   Example is flatworm. *30, 32
Algal mats
It is a layer of algae that is formed at the very bottom of the ocean, present during the Cambrian era.  These mats prevented from oxygen from getting underneath the mat (anoxic) and any organisms getting to the deposits of organic matter underneath.  The algal mats were turned, allowing for the mixing of sediments and organic matter, once burrowers appeared in the Cambrian era.  *16
Archeocyte
They are the somatic cells, or regular diploid cells, of sponges that can differentiate into any other type of cells of the organism (just like stem cells).  They are also responsible for forming the eggs of the sponge.  When the sperm cells are trapped by the microvilli, the archeotypes are fertilized once they enter inside of sponge.
Assymetric body plan
Any animals that do not have body symmetry or axis of symmetry.  An example are sponges.  Their bodies are not specifically designed to have senses in one direction or in all directions.  Because of this, it is a bit of an evolutionary disadvantage because asymmetric animals are usually passive, cannot react like bilateral symmetric animals can. *24
Benthic
Any organisms that live at the very bottom of the ocean (the benthic zone).  These organisms survive on the dead matter that decays at the bottom of the ocean (scavengers or detritivores).  These include clams, oysters and starfish/seastars.  During the Ordovician era, sea stars were rooted at the bottom of the ocean, and their radial symmetry allowed them to react to food before it hit the ground and was eaten by the other benthic animals.
Bilateral symmetry body plan
Organisms that only have one plane of symmetry going down their body, dividing the body into the left and right side.  Usually, these organisms have long, narrow bodies and distinct head and tail.  Bilateral symmetry arose during the Cambrian era, most likely due to the duplication of Hox genes.  This goes hand in hand in triploblastism, and is advantageous to organisms because it develops senses and concentrated mechanisms at the head area, more mobile. *24
Bryozoa
Bryozoans are moss-like plants that appeared in the Ordovician period.  They have a unique structure called a lophophore, which are hollow ciliated tentacles that beat and propel water.  The rest of the body lives in a tight case.  They formed leaves which made up the corals of the Ordovician (the sponges and bryozoa made reefs).  *43 - 45
Burgess Shale fossils
These fossils were discovered in Yoho national Park (Canada).  They were formed in the part of North America that was adjacent to the shallow ocean.  They were discovered by  a paleontologist from Washington (that’s why most went to Mistodian Museum).  They are one of the most diverse and unique set of fossils known to date.  They show the diversity of the Cambrian era, and were able to fossilize soft-bodies creatures because sediments fell on top of them like layers.  Trilobites are example of what was found there.  *11 – 13, 17
Cambrian
The era during the Phanorezoic era that constituted an explosion of multicellular body types 543 million years ago, and ended 40 million years ago.  This era saw an experimentation of extremely diverse organisms, most likely due to the duplication of Hox genes.  The blossoming of the Cambrian era was most likely due to the advantage of living on a big terrestrial area near the equator after “snowball Earth”.  We see an explosion of fossils from this time. *11 - 13
Cambrian burrowers
One of the two major groups found in the Cambrian period, were the first to burrow through soil.  These were the first to burrow through the algal mat and mix it, revealing the nutrients underneath.  Burrowing offered a way of feeding (feeding on matter underneath soil), protection from predators, as well as anchorage. *16
Cambrian swimmers
Swimming animals found in the Camrbian, also called pelagic.  They swam in the water column.  They are the descendants of most arthropods today, they had hard outer skeletons, example trilobite.  There are only three species that are similar to them today (spiders, insects and crustaceans).  *13  
Carnivores
An animal whose diet consists mostly of meat, mostly of the mammalian taxon Carnivora.  This group is comprised of predators and parasites.  Also called secondary consumers.  *37  
Cephalization
It’s the formation of a distinct anterior region (head) where sense organs and mouth are found.  This is most likely due to the duplication of hox genes during the Cambrian, and is due to the transcription proteins during embryonic development. *23 
Choanocyte
Choanocytes are the cells of sponges and choanoflagellates that undergo morphological change to become sperm cells.  They have flagellum which are used to swim through currents and to be trapped by the sponges and choanoflagellates for fertilization.  *6  
Choanoflagellate
They are protists that usually live in colonies.  They are the closest living relatives to animals.  They have a collar with a flagellum that pulls water in through the sides and out the center.  Bacteria get caught in microvilli and they use phagocytosis to consume particles.  *6
Coelom formation
The formation of a coelom (body cavity) in triploblasts.  There are two methods of doing it.  In the way of protostones, mesodermal cells grow, one side of the split surrounds gut and it lines with the ectoderm.  The second way (deuterostone) has the piece of gut cutting off, forming circles and it grows in the same way.  *28  
Coelomate
Any triploblast animal that has a true coelom.  This includes the phyla mollusc, arthopoda, bryozoa, echinodermata.  It is a fluid-filled sac surrounded by mesoderm.  This is very advantageous because it allowed for blood circulation and organs.  *27    
Corals
It is the common name for a wide variety of cnidarians, which are colonies of polyps that are joined together by living tissue.  Most of these species have calcium carbonate exoskeletons.  They form most of the reefs of the world.  *45
Deposit (Substrate) feeders
Any animal that eats through a substrate (soil) containing food.  They are “tubes within tubes”, to take up soil, extract organic deposits and discard the rest.  They are found in terrestrial and marine habitats.  They are able to turn over substrate (the first in the Cambrian to turn through algal mat).   The first were burrowers in the Camrbian.  *34
Detritivores
An organism whose diet is made up of dead organic matter.  These include fungi, protists and certain bacteria.  Many of the animals in the benthic zone are detritivores.  *37
Deuterostome
A large group of animal lineages that have the same kind of embryonic development, anus/mouth formation and coelom formation.  After the 8-cell division, these cells balance the top cells using radial cleavage (right on top).  As well, the anus is formed before the mouth (“second-mouth”) and the coelom are created by the pinching off of mesoderm from the gut.   This includes echinoderms and chordates.   *25 - 27
Diploblastic
An animal whose body develops two basic layers: ectoderm and endoderm.  These animals do not have a coelom or mesoderm, and this is linked to radial symmetry (the lack of duplication of hox genes).  Jellyfish and earlier organisms before the Cambrian are diploblastic.  The ectoderm becomes the outer layer, the endoderm the inner layer. *24  
Doushantuo fossils
The Doushanto fossils were discovered in China, they are the earliest of the three sets of early phanerozoic fossils.  These microfossils into tiny sponges, as well as animal embryos (we do not know if they are odd bacteria or embryos).  The set also inclues cyanobacteria and multicellular algae.  *4
Ectoderm
It is the outermost of the basic cell layers of most animal embryos.  This gives rise to the outer covering and nervous system in animals.  In some animals, this is only one of two layers, in others this has the mesoderm underneath.
Ectoparasites
Parasites that live outside of the host’s body.  An example is the louse.  These are a form of carnivore that live off of another animal, cannot live on its own.
Ediacaran fossils
These fossils were found in Australia as well as in Newfoundland.  In these fossils are compressed bodies of sponges (first time sponges show up), jellyfish, comb jellies and burrowers (fossils of burrowed track).  None of these creatures had hard shells, limbs, heads or mouths.  These fossils prove that there was multicellular life before the Cambrian.  *5
Ediacaran period
This is the last period at the proterozoic era, right before the Cambrian.  This new time period was added 2 years ago, last one added 150 years ago.  Appearance of mutlicellular organisms including SPONGES, burrowers, soft-bodied animals.  *3,5     
End Ordovician extinction
At the end of the Ordovician was a mass extinction.  It was the second largest (of five) mass extinction on the face of the planet.  The accepted theory is that an ice age caused this, ending the period of stable greenhouse gases.  
Endoderm
It is the innermost of the embryonic layers found in animals.  This gives rise to the digestive tract and organs that connect to it (liver, lungs).  In diploblasts this is connected to ectoderm.  In triploblasts right next to mesoderm. *24 
Endoparasites
Parasites that live off of a host from the inside.  These include flatworms.  These parasites are completely dependent on the host cell.  They are extremely small in comparison to what it feeds on.  *37
Fluid feeders
Any animal that feeds by sucking or mopping up liquids for food.  This could either be blood, plant sap or nectar.  Examples are most insects.  The food that they drink is diluted and ready to be broken down and absorbed. *35
Herbivores
An animal that primarily eats plants and rarely or never eats meat.  They are also called primary consumers.  *37
Homeotic genes
The genes within an embryo that specify the location of certain structures.  An example are Hox genes.  Multiplication of these genes linked to Cambrian explosion. *18 - 21  
Homeotic mutants
Mutations in homeotic genes cause extra body parts, or body parts in wrong places.  An experiment was done using mosquitoes, radiation was applied to them and the fruit flies had extra wings and legs where antennae should have been.    *18 - 21
Hox genes
Homeotic genes that tell the place of where the anterior and posterior ends will be.  They also designate the segments of a body.  *18 - 21
Lophophore
A specialized feeding structure found in bryozoans.  This mechanism uses filter feeding.  They are hollow ciliated tentacles, the tentacles filled with cilia and they beat and proper water in coordinated motion.  It is a unique event for feeding in Ordovician *43  
Mass feeders
An animal that takes chunks of food into its mouth.  Example are chordates, arthropods, etc.  They can either have radula, mandible or jaws.  *36
Medusa
It is the free-floating stage of life in certain cnidarians.  It is characterized by a an upside-down bell-shape or “omelette shape”.  An example is the jellyfish.  They have radial symmetry *11  
Mesoderm
In triploblasts, it is the middle of the three basic cell layers in most animal embryos.  It gives rise to muscle, bones, blood and some internal organs.   Usually inside there’s the coelom.  *24
Mesoderm formation

Omnivores
Creatures that can eat both meat and plant. *37
Ordovician period
A geological period, the second of the six in the paleozoic era.  It is right after the Cambrian, after the mass extinction, a mass extinction happened at the end as well.  New animal innovations, but not so much animal experimentation.  The southern continents merged into a single landmass called Gondwana.   *38  
Parasites
Any organism that lives in or on a host and damages its host.  *37
Pelagic 
*see Cambrian swimmers
Polyp
A sessile, immobile stage in the life of cnidarians.   An example is the jellyfish.  One end is attached to the substrate and the other end is the mouth with tentacles.  Examples are anemones, jellyfish, etc.
Porifera
The phylum that includes sponges.  They are made up of a single body cavity with or with numerous cavities.  The outside consists of an outer layer of epithelium, inside is lined with choanocytes.  Water flows in and out.  There are no muscle or nerve cells.  The organisms are asymmetrical. *6 - 7
Predators
Any organism that kills other organism for food *37
Protostome
A major lineage of animals.  The embryos use spiral cleavage, the mouth is formed first, and the coelom is formed when a chunk of the mesoderm splits.  This includes arthropods, molluscs and annelids. *25 - 27
Pseudocoelomate
An animal with an internal fluid-filled body cavity that is lined with endoderm and mesoderm layers.  Not a true coelom because it is not completely inside the mesoderm. *31
Radial cleavage
The pattern of embryo cleavage where the cells divide at right angles to each other and form tiers.  They lie on top of each other.  Found in deuterostomes. *25
Radial symmetry body plan
An animal body plan that has more than two planes of symmetry.  Usually these animals are passive, but they react to the environment at 360 degrees.  Example is the jellyfish. *23  
Radula
A feeding mechanism in gastropods (example snails) that scrape up food.  Example of mass feeders. *36
Reefs
Usually a rock, sandbar or any feature underneath the ocean.  Coral reefs are structures made up by stony corals that have calcium carbonate exoskeletons.  The diversity of organisms is very large here, rainforest of marine life *45
Slushball earth
The theory that, instead of the “snowball Earth”, the earth was not completely ice at the equator.  Instead, it was a little warmer and not as much ice, more “slushie” so that protists and bacteria could still survive there. *2  
Snowball earth
The theory that before the Cambrian, during the late proterozoic, there is a major climactic event.  Ice age occurred on the planet, either because of the loss of greenhouse gases (may be due to plants taking up CO2 or soil erosion).  Carbon dioxide levels drop, cooler, ice covers planet and it reflects back sunlight.  *2
Spiral cleavage
Pattern of emmrbyonic cleavage found in proterostones where cells divide at oblique angles to form spiral coil of cells.  They balance between the curves of the cells. *25
Sponges
A common name for the Porfira phylum, see Porfira.
Suspension feeders
Also known as filter feeders, they eat food by filtering out small particles or small organisms out of the water or the air.  Example is whale and zooplankton.  They take up organisms from dilute medium. *33
Transcription factors
Proteins that regulate gene expression that change the way genes are transcribed to form messenger RNA.  Transcription factors are used with homeotic genes. *see homeotic genes.
Triploblastic
An animal whose body develops three embryonic layers: ectoderm, endoderm, and mesoderm.  Usually goes in hand with symmetry.  *24
Tube feet
One of many small, mobile fluid-filled extensions of water vascular system in echinoderms.  The part extending outside the body is called a podium.  *41
Homework Assignment: Cell Cycle
Allele
A particular version of a gene.  Each represents a DNA sequence for the same function but with slight differences.  A diploid organism has two alleles.  They are either identical or different.
Anaphase
Stage of mitosis and meiosis after metaphase. The chromosomes either move or split to opposite poles of the cell.
Anaphase I
The first phase in meisois (Meiosis I) where homologous chromosomes move to opposite poles of the cells.
Anaphase II
The second phase in meiosis (Meiosis II) where the sister chromatids separate (centromere splits) and move to opposite poles of the cell.
Cell cycle
The ordered sequence of events in which a eukaryote cell replicates its chromosomes, separates it between two daughter cells and then undergoes division of the cytoplasm.  This cycle is basically the life cycle of a cell, which includes interphase, where it carries out normal processes and gets ready for division, and the actual division.      
Cell plate
In plant cells, it is the double layer of new plasma that appears in the new cell which separates the cytoplasm into two daughter cells.
Centrioles
One of two small cyldinder-shaped structures found within the centrosome near the nucleus of the eukaryotic cell, from it spindle fibers come out.  NOT found in plants.
Centromere
The region in a replicated chromosome that joins two sister chromatids together, where the kinetochore is found.
Chromatin
The complex of DNA and proteins (histones) in eukaryotic cells.
Chromosome
It is a particle or structure that carries gene and it made up of a single long molecule of DNA and has proteins (histones) in it.  Most prokaryotic cells have only one single, circular chromosome, eukaryotes have multiple, linear chromosomes found in the nucleus.
Crossing over
During Meiosis I, the exchange of segments of non-sister chromatids between a pair of homologous chromosomes.
Cytokinesis
The splitting of the cytoplasm during telophase.  
Daughter cells
The two cells that originate from the cell that underwent cell divison by mitosis.
Diploid
An organism or cell with two sets of chromosomes, usually originating from a maternal and paternal source.
Egg
A mature female gamete that is fertilized to produce a zygote.  Larger and less mobile than sperm.
G1 phase
The phase of the cell cycle that makes up the first part of interphase, where the cells grow and duplicate organelles, near double the original amount.
G2 phase
The stage in cell cycle after synthesis stage and before division where the protein synthesis system ONLY makes proteins needed for cell divison. 
Gamete
A haploid cell used for reproduction, it fuses with another haploid cell to become a zygote.  Most eukaryotes have two sets of gametes, both sperm and egg.
Haploid
Having only one set of chromosomes.
Homologue (homolog)
In a diploid organism, chromosomes that are similar in shape, size and gene content (however they may have different alleles).
Interphase
The phase in the cell cycle between one mitotic division and the next, when the cell is at “rest”.  (G1, S and G2)
Kinetochore
Protein structure at the centromere where spindle fibers attach to sister chromatids of a replicated chromosome.  It contains motor proteins that move a chromosome along a microtubule.
M phase
(Mitotic phase) The phase of the cell cycle where the cell undergoes division
Maternal chromosome
A chromosome inherited from the mother.
Meiosis
In sexual reproduction, a special two-stage type of cell division where one diploid parent cell produces four haploid reproductive cells (gametes), results in halving the chromosome number.
Meiosis I
The first cell division in meiosis, in which synapsis and crossing over occur.  Homologous chromosomes separate from each other and produce daughter cells with half as many chromosomes (each composed of two chromatids) as the parent cell.
Meiosis II
The second cell division of meiosis, in which sister chromatids separate frome ach other (similar to mitosis)
Metaphase
A stage in mitosis or meiosis where chromosomes line up in the middle of the cell.
Metaphase I
First metaphase stage in meiosis where duplicated homologous chromosomes pair up at the equator 
Metaphase II
Second metaphase where individual chromosomes align
Metaphase plate (equatorial plate)
Plane along middle of cell where chromosomes pair up, not an actual structure
Nuclear envelope
The double-layer membrane enclosing the nucleus of a eukaryotic cell, disappears during mitosis
Paternal chromosome
Chromosome from a father
Prometaphase
Stage in mitosis and meiosis during which nuclear envelope breaks down and splindle fibers attack to chromatids
Prophase
First stage in mitosis or meiosis where chromosomes become visible and spindles form 
Prophase I
First stage of prophase in meiosis where crossover and synapsis occurs, nucleolus and nuclear envelope disappear
Prophase II
Second stage of prophase in meiosis, same thing but crossover and synapsis do not occur
S phase
Phase of cell cycle where DNA is synthesized and chromosome replicate.
Sister cells
One of a pair of cells or nuclei produced  by division 
Sister chromatids
Paired strands of recently replicated chromosome, connected by centromere and eventually separate during anaphase of mitosis and meiosis II
Sperm
Mature male gamete
Spindle fibres
Groups of microtubules that attach to chromosomes and push and pull them during mitosis and meiosis
Synapsis
Physical pairing of two homologous chromosomes during prophase I of meiosis, crossing over occurs at same time
Telophase
Final stage of mitosis and meiosis where sister chromatids (or replicated chromosomes in meiosis I) separate and new nuclear envelope begins to form around each set of daughter chromosomes.
Telophase I
First telophase where separated replicated chromosomes go to opposite poles and forms daughter chromosomes
Telophase II
Second telophase of meiosis where separated sister chromatids go to opposite poles, cell splits into two,
Tetrad
Group of four chromatids at meiosis, pair of homologous chromosomes.
Zygote. 
Diploid cell formed by union of two haploid gametes, a fertilized egg.  Capable of undergoing embryological development to form an adult.















Mendelian Genetics
1:2:1 F2 ratio
The genotypic ratio of the cross of two heterozygous individuals (the test cross for 1 trait).  These are the genotypes of the second generation where the grandparents were both homozygous, one dominant and one recessive.
9:3:3:1 F2 ratio
The phenotypic ratio of a test cross of two traits.  This arises for when the parents are heterozygous for both traits.  
Allele
*see key terms for cell cycle hw
Blended inheritance
It was the theory before Mendel’s laws were accepted that traits from hybrids were due to a physical blending of fluid-like characters of the parents’ traits.  Gregor Mendel showed that these individual “factors” remain unchanged during inheritance.
Codominant
Inheritance pattern in which heterozygotes show both traits seen in either of the homozygous indivudals.  Ex: chicken with both white and black traits from white mom and black dad.
Dihybrid cross
Mating between two parents that are heterozygous for both of the two genes being studied.
Dominant
*see microevolution
F1 generation
The first generation studied.  The first generation offspring produced from mating.
F2 generation
The second generation produced after mating.  The generation of F1
Gametes
*see cell cycle hw
Genotype
See microevolution
Heterozygous
*see microevolution
Homozygous
*see microevolution
Incomplete dominance
Inheritance pattern n which the heterozygote pattern is a blend or combination of both homozygote phenotypes.  Ex: white and red make pink.  
Law of independent assortment
Different traits sort independently of each other
Law of segregation
Different alleles of traits dont’ mix and blend, they are passed down to generations as discrete traits that appear in ratios.  In formation of gametes, paired traits separate from each other in gamete formation. Gametes have only one of the paired characters
Loci (locus)
A gene’s physical location on a chromosome
Mendel’s first law
Law of segregation
Mendel’s second law
Law of independent assortment
Monohybrid cross
A cross where the parents are homozygous for a trait
P generation
The parental generation, the very first generation that is not a hybrid, it is crossed.  
Phenotype
*see microevolution
Punnett square
Diagram that depicts the genotypes and phenotypes that should appear in offspring of cross
Pure line
Strain of individuals in breeding that produce offspring identical to them when self-pollinated or crossed to another member of the same population.  They are homozygous for most, if not all, genetic loci.
Recessive
*see microevolution
Self fertilization
In plants, the fusion of two gametes from the same individual to form diploid offspring.
Test cross
Breeding of an individual of unknown genotype with an individual having only recessive alleles for the traits of interest in order to infer the unknown genotype from the phenotypic ratios seen in offspring
Microevolution
Allele
*see keyterms for Cell cycle hw
Allele frequencies
A measure of the amount of an allele in a population , as the proportion of the allele compared to the amount of alleles in the gene pool for that gene.  Any changes in allele frequency are linked to evolution.  If not, they can be calculated by the Hardy-Weinberg model.  
Beneficial mutation
Any mutation that increases the fitness of an individual.  This is would happen if the mutation in the DNA would produce an amino acid that creates a new phenotype and new allele that would benefit the organism.  This is very rarely, most mutations would harm the animal.
Bottleneck effect
A reduction in the allele diversity from a sudden reduction in the population size due to a random event.  This is the result of genetic drift.  This may be due to a catastrophe such as floods, fires, storms or disease.  Comes from the metaphor of a few individuals escaping the neck of a bottle by chance.   
Chromosomal Inversion
A mutation in which a segment of a chromosome breaks from the rest of the chromosome, flips, and rejoins backwards from what it was before.  This may cause a different in the expression of a phenotype.  
Chromosomal translocation
 Type of mutation in which a piece of chromosome moves to a non-homologous chromosome.
Crossing over 
*see keyterms of cell cycle hw
Deleterious mutation
A mutation that ends up harming the organism.  The mutation in the DNA will cause a different phenotype that will decrease the fitness of the organism.  In most cases mutations are this.
Directional selection 
A pattern of natural selection that favours one extreme phenotype with the result that the average phenotype of a population changes in one direction.  Generally reduces overall genetic variation in a population.  An example is antibiotic resistance in bacteria or selection against small birds
Disruptive selection
A pattern of natural selection that favours extreme phenotypes at both ends of the range of phenotypic variation.  Maintains overall genetic variation in a population.  This is the only way speciation can occur.  An example is the size of birds (big birds can eat big seeds, small birds have small seeds). *23 - 24 
Dominant allele
Referring to an allele that determine the phenotype of a heterozygous individual.  Considered dominant because it is an allele that is expressed over a recessive gene.  Ex: tallness in pea plants. *4
Female choice
The sexual selection where the pressure is exerted from the female in a population choosing who to mate with.  As seen in several experiments with birds, females prefer to mate with males that are well fed and in good health because 1) they have very colourful feathers from cartenoids, 2) cartenoids protect tissues and stimulate immune system, 3) you can only get them from the plants. 
Fixation
The purification of genes in a certain area.  If intense selection is put in a gene pool, some traits or alleles can become fixed. *13
Founder effect
A change in allele frequencies that often occurs when a new population is established from a small group of individuals due to sampling error.  Because the founder population is not representative of the population it came from, it has different allele frequencies from the original population.  Example of genetic drift.
Frame shift mutation
A mutation that causes a change in translational reading frame as result of the insertion or deletion that screwed up the codon reading.  Frameshift mutations usually lead to no or only a small part of the original gene being produced, because it may cause a premature termination codon. 
Gene duplication
A case where  a set of sequences is duplicated than the normal number of times.  This may be due to a mutation.  This could have happened during the Cambrian
Gene flow
The movement of alleles between populations.  This occurs when individuals leave one population, join another and breed.  Gene flow is random with respect to fitness – the arrival or departure of alleles can increase or decrease average fitness.  This tends to reduce genetic differences between populations.
Gene pool
All of the alleles of all of the genes in a certain population.   
Genetic drift	
Any change in allele frequencies due to random events.  Causes allele frequencies to drift up and down randomly over time, and eventually can lead to fixation or loss of alleles.
Genome duplication
A mutation where part of the genome is duplicated during replication.  This may contribute to a frameshift mutation.  
Genotype
The set of alleles of a certain gene that represents a phenotype.  It is the underlying mix that brings out phenotype *4
Hardy-Weinberg principle
Model of population techniques that states the genotype frequencies in a gene pool do not change from generation to generation in the absence of evolution.  That is, if natural selection, mutations, genetic drift and gene flow do not occur, and mating is random.  The frequencies of genotypes is p2 + 2pq + q2. 
Heterozygote advantage 
Pattern of natural selection that favours heterozygote individuals compared with homozygotes.  Tends to maintain genetic variation.  Ex: sickle cell and malaria.  *16 - 17
Heterozygous
Having two different alleles of a certain gene.  Sometimes heterozygous individuals have an advantage over the others.  Ex: malaria and sickle cell. *4 , 16, 17
Homozygous
Having two identical alleles of a given gene.  May be disadvantageous if case of heterozygous advantage, but if alleles are dominant it will be advantageous *4
Inbreeding
Mating between closely related individuals.  Increases homozygosity of a population and often leads to a decline of average fitness (inbreeding depression).  This is because it increases frequency of loss-of-function mutations of recessive alleles and major loss due to heterozygote advantage.  No evolution.  
Male competition
The sexual selection where males compete to mate with the females.  They often establish territory, an area that is actively defended and provides exclusive use by an owner.  Males fight each other to mate.  
Microevolution
Evolutionary change consisting of changes in allele frequencies  in population or chromosome structure or chromosome numbers.  It can be noticed over a relatively small time.  Can be tested for Hardy Weinberg model. *1
Migration
A movement of individuals from one population to another.  This belongs to evolution factor of gene flow.  Sometimes migration of individuals will change the frequency of alleles, bring and take away alleles.  It can also create founder effect.
Missense mutation
Point mutation (change in single base pair) that causes change in an amino aid sequence.
Mutation
Change in the hereditary material of an organism, DNA.  This can cause evolution.  May introduce new alleles, though usually this is deleterious
Natural selection
Process by which individuals with certain heritable traits tend to produce more surviving offspring than do individuals without traits, often leading to a change in the genetic makeup of the population.  A major mechanism in evolution.  Will often lead to a change in genetic and allele frequencies. 
Neutral mutation
Any mutation or mutant allele that has no effect on the individual’s fitness
Nonsense mutation
Mutation in the DNA where a stop codon is produced, causing a premature stop of the translation of a protein.
Phenotype
Detectable physical trait in an individual, which determines genetic makeup.  Also the specific trait associated with a certain allele.
Point mutation
The mutation of just one base pair in DNA
Polyploidy
Having more than two sets of chromosomes.
Populations
A group of individuals of the same species living in the same geographic area at the same time.  Defines a gene pool
Purifying selection
Selection that favours a homozygous or a certain allele, so that eventually the population gets rid of one allele (fixation).
Recessive allele
An allele whose phenotype effect is observed only in homozygous individuals. Often a dominant allele will show through in the phenotype instead
Sampling error
Accidental choosing of a sample from a large population that does not represent that population, due to chance.  A sampling error with a founding population will cause evolution, change in allele frequencies 
Sexual dimorphism
Any trait that differs between males and females, often used in sexual selection
Sexual selection
A pattern of natural selection that favours individuals with traits that increase their ability to obtain mates.  Acts more strongly on males and females.  Can either be female choice or male-male competition
Sickle cell anemia
A condition where haemoglobin in red blood cell clumps up, red blood cell changes.  Usually disadvantage, but in places with malaria heterozygotes for this are at advantage because immune system takes away sickle cells, meaning some of the malaria is removed. *17
Silent mutation
Mutation that does not detectably affect the phenotype of an organism
Speciation
Evolution of two or more distinct species from a single ancestral species.  Most often due to disruptive selection
Sperm competition
Type of sexual competition in animals where there is competition not for access to females but for fertilization
Stabilizing selection
Pattern of natural selection that favours phenotypes near the middle of the range of phenotypic variation.  Reduces overall genetic variation in a population.  The average is kept.    
