Archaean Eon Keywords

Aerobic

· An organism that requires oxygen for cellular respiration

· Oxygen is used as the terminal electron acceptor in cellular respiration

· Perform oxidative phosphorolation, glycolosis and the Krebs cycle

· Almost all animals, fungi and some bacteria are obligate aerobes

· Anaerobic

· An organism that does not require oxygen to live – only prokaryotes are capable of this type of respiration

· Prokaryotes have electron transport chains accept sulphate, nitrate or ferric ions in the place of O2 as a terminal electron acceptor meaning they are “anaerobic”

· Obligate anaerobes are poised by oxygen and they use fermentation as their main way of getting energy (or anaerobic respiration)

· Faculative anaerobes use oxygen when present, but can survive by fermentation or anaerobic respiration in the absence of oxygen

· Antibiotic resistance
· Type of drug resistance where a microorganism is able to survive exposure to an antibiotic

· Many antibiotic resistance genes reside on plasmids (which facilitates their transfer). 

· This resistance is then passed on through conjugation, transduction or transformation (horizontal gene transfer)

· Archaea

· One of two domains of prokaryotes; archaeans have some unique molecular and biochemical traits, but they also share some traits with Bacteria and other traits with Eukarya

· Also called extremophiles because they thrive in “extreme” environments like hydrothermal vents, salt lakes, volcanoes but they can also be found in less extreme environments

· Have different lipid molecules in their plasma membranes, there is a different linkage between glycerol and the hydrophobic tails and the tails are isoprenes and not fatty acids. Also some lipids have polar head groups at both ends

· 3 major groups based on rRNA sequences; Euryarchaeota, Crenarchaeota, Korarchaeota

· ATP sythetase (synthase)

· A membrane-spanning protein complex that couples the energetically favorable transport of protons across a membrane to the synthesis of ATP

· Consists of a basal unit embedded in the inner mitochondrial membrane, connected to a headpiece, which extends into the mitochondrial matrix, by a stalk

· Important in oxidative phosphorylation

· It is a small molecular rotary motor that is formed by ATP being phosphorylated into ADP and P

· Autotroph

· An organism that produces its own food using CO2 and other simple inorganic compounds from its environment and energy from the sun or from oxidation of inorganic substances

· First trophic level, providing a basic of receiving energy for all other higher trophic levels

· Have a higher biomass than other trophic levels, are found in higher quantities because they feed everyone else

· Phototrophs, chemoorganotrophs, chemolithotrophs

· Bacillus bacteria
· Shape of any rod-shaped bacterium

· Bacillus is also a genus of bacteria
· Bacilli can refer to a more specific taxonomic class of bacteria that includes two orders 

· Bacteria (Eubacteria)

· One of the two domains of prokaryotes; collectively bacteria are the most metabolically diverse organisms

· More than 12 distinct evolutionary branches distinguished by rRNA sequencing; most important six are: proteobacteria, green bacteria, cyanobacteria, Gram-positive bacteria, spirochetes and chlamydias

· Can be cocci, bacilli, spirallai or square shaped

· Fairly simple structure, nuclear material in the middle, suspended in the cytoplasm is the nuclear material, ribosomes, plasma membrane, cell wall, flagellum and maybe pilli

· Has plasmid (a circular additional piece of DNA important in allowing for exchange of genetic material

· Cell wall composed of peptidoglycans

· Reproduce asexually: binary fission, conjugation, transformation and transduction

· Bacterial flagellum
· Tail-like projection that protrude from the cell body and plays a role in locomotion of that bacteria and also sensing, it beats and it propels the bacteria

· Powered using the first biological motor known. The bacteria pumps protons into the region outside the membrane creating a proton gradient. The protons fall back through the membrane and into the motor of the flagellum. As they fall, proteins change their configuration and shape and cause rotation to occur in the bearing of the flagellum

· Made up of the protein flagellin

· Bacteriophage
· A virus that infects bacteria. Also referred to as a phage
· This is why bacteria do not completely overrun the planet – they are destroyed in incredibly huge numbers by bacteriophages

· Produced by transduction

· Binary fission

· Prokaryotic cell division – splitting or dividing into two parts

· Mode of asexual reproduction

· The genome replicates, anchors to 2 different parts of the cell, it then divides into 2 separate cells with genetically identical material – no genetic variation 

· Variation occurs only from mutations during replication

· Capsule
· Layer that lies outside the cell wall of bacteria

· Consists of polysaccharides but can contain other materials as well. 

· Enhances the ability of the bacteria to cause disease by preventing a phagocyte from performing phagocytosis.

· Found on Gram-negative bacteria generally

· Cellular respiration

· The process by which energy-rich molecules are broken down to produce energy in the form of ATP

· Performed by heterotrophs which cannot make their own food from sunlight or inorganic compounds

· 3 part process: glycolysis, citric acid cycle (Krebs), electron transport and chemiosmosis

· Involves protons passing through the membrane, and a concentration gradient for protons is important

· Photons of light energy are used to excite electrons

· This is how cells build their organic molecules

· Cellulose
· Organic compound that is a polysaccharide consisting of a linear chain of several hundred to over ten thousand linked glucose units

· Structural component of the primary cell was in green plants, some form of algae and some oomycetes

· Some species of bacteria secrete it to form biofilms

· Aggregate of microorganisms in which cells adhere to each other on a surface

· Chemolithoheterotrophs

· Heterotrophs

· Use inorganic energy substrates (consume it)

· Bacteria that get their energy from iron and other charged particles like ammonia and different minerals

· Oxidation reactions

· Chemolithotrophs

· Autotrophic bacteria that use oxidation reactions to form energy

· Use Co2 to produce their own organic compounds

· Gets high energy electrons from particles

· Chemoorganoheterotrophs

· Heterotrophs

· Consume carbon in its organic form

· Harness energy (high energy electrons) by breaking carbon bonds – break chemical bonds to generate energy

· Glycolosis, Krebs cycle

· In animalia and fungi kingdoms

· Chemoorganotrophs

· Autotrophs

· Break carbon-carbon bonds to get energy

· Pull CO2 together to make their own organic compounds

· Chitin
· Long chain polymer of acetylglucosamine

· Main component of the cell walls of fungi, the exoskeletons of arthropods and insects, the rdulas of mollusks and the beaks of cephalopods

· Chiting has proven useful for several medical and industrial purposes such as defence mechanisms for plans, thickening and stabilizing foods and surgical thread

· Circular genome
· SEE PLASMID

· Coccal bacteria
· Used to describe any bacterium that has a spherical shape

· Conjugation

· In bacteria - The process by which a copy of part of the DNA of a donor cell moves through the cytoplasmic bridge into the recipient cell where genetic recombination can occur (prokaryotic cell division)

· Can be through: 

· Plasmid transfer: the plasmid itself is moved between two different bacteria

· gene transfer: parts of the plasmid can incorporate itself into the new bacteria, pieces in each, allowing for different combinations

· Allows for genetic variability

· Called horizontal gene transfer using the pilli of bacteria

· Cyanobacteria

· First photoautotrophs

· Small and disperse easily – first photoautotrophs (carbon dioxide and light, combine with water and use it to stich carbon together)

· Initially lived in water, created a lot of oxygen in water, and it degassed into the air

· Form films called stromatolites which are fossilized remains of cynobacterial mats

· Reproduce asexually to increase massively in numbers

· Responsible for converting the early reducing atmosphere into an oxidizing one and creating our oxygen rich atmosphere

· Daughter cell
· What the two resulting cells from mitosis are called

· Identical to one another – same DNA sequence

· Formed during the M phase in the cell cycle

· Diploid cells

· Electron donor

· Chemical entity that donates electrons to another compound

· It is a reducing agent – meaning it gets oxidized

· Important in REDOX reactions

· Release electrons during cellular respiration, transported using the electron transport chane

· Electron receptor

· Chemical entity that accepts electrons transferred to it from another compound

· It is an oxidizing agent – meaning it gets reduced

· Important in REDOX reactions

· Receives an electron during cellular respiration or photosynthesis

· Electron transport chain

· Found in the mitochondrion and chloroplasts – is the site of oxidative phosphorylation in eukaryotes

· Couples electron transfer between an electron donor and an electron accepter with the transfer of H+ ions across a membrane

· Causes an electrochemical proton gradient that is then used to generate chemical energy in the form of ATP

· Used for extracting energy from sunlight in photosynthesis (in chloroplasts) and for generating proton gradients in mitochondria

· Eukaryota
· Domain of life containing all eukaryotic organisms

· Contain complex structures enclosed within membranes – nucleus and nuclear envelope

· Extremophiles

· Belonging to the archaea domain

· An organism that thrives in physically or geochemically extreme conditions that are detrimental to most life on earth E.G. hydrothermal vents salt lakes etc.

· Are some that live in more moderate environments too

· There are acidophiles, alkaliphiles, halophiles, thermophiles and many more

· Used in industrial purposes to catalyze reactions under extreme conditions

· Give support to the idea of Panspermia

· Fermentation

· Process in which electrons carried by NADH are transferred to an organic acceptor molecule rather than to the electron transfer system

· Process following glycolysis if oxygen is absent or in short supply

· The pyruvate then remains in the cytosol where it is reduced

· There is lactate fermentation and alcohol fermentation

· Lactate : pyruvate is converted into lactate, occurs in the cytosol of muscle cells in animals whenever strenuous activity resuils in a demand for ATP that exceeds the rate at which O2 can be supplied to the electron transport chain for oxidative phosphorylation

· Alcohol: Occurs in microorganisms like yeasts. Pyruvate is oxidized into Co2 and ethyl alcohol

· Important whenever oxidative phosphorylation cannot occur

· Allows glycolysis to continue to produce ATP

· Flagellar hook
· Molecular universal joint that transmits torque from the motor (anchored in the bacterial cell wall ) to the flagellar filament

· Flexible, allowing the filament to adopt wide range of angles relative to the motor axis and cell wall, yet continue to be rotated by the motor at all these angles

· Important in the mouvement and transmission of energy to flagellum of a bacteria

· Flagellar motor
· Used to fuild a tail-like projection that protrude from the cell body and plays a role in locomotion of that bacteria and also sensing, it beats and it propels the bacteria (flagellum)

· First biological motor known. The bacteria pumps protons into the region outside the membrane creating a proton gradient. The protons fall back through the membrane and into the motor of the flagellum. As they fall, proteins change their configuration and shape and cause rotation to occur in the bearing of the flagellum

· Made up of the protein flagellin

· Anchored in the cytoplasm, plasma membrane, peptidoglycan layer and the outer membrane of the bacteria

· F-negative and F-positive bacteria
· Bacteria have a typical conjugative plasmid called the F-plasmid  - a form of fertility factor found in bacteria

· The F-plasmid can integrate itself into the bacterial chromosome by homologous recombination

· Passed on during conjugation in bacteria

· An F-positive bacteria is a bacteria that posses an F-plasmid

· An F-negative bacteria is a bacteria that does not posses an F plasmid (such as recipient cells)

· Gram-negative bacteria

· Describing bacteria that do not retain the stain used in the Gram stain procedure

· Has capsule, outer membrane, peptidoglycan layer, plasma membrane and cytoplasm

· Pathogenic ability that is associated with the lipopolysaccharide layer (more toxic)

· Gram-positive bacteria

· Describing bacteria that appear purple when stained using the Gram stain technique

· Has capsule, peptidoglycan layer, plasma membrane, cytoplasm (no outer membrane)

· Less toxic

· Halophiles
· Extremophile organism that thrives in environments with very high concentrations of salt

· Some species give off a red color from carotenoid compounds

· Can be found anywayere with a concentration of salf five times greater than that of the ocean, like the dead sea

· Heterotroph

· An organism that acquires energy and nutrients by eating other organisms or their remains

· Is not capable of fixing carbon on its own so it needs to consume it 

· Photoheterotrophs, chemoheterotrophs, chemoorganoheterotrophs, chemolithotrophic heterotrophs

· Horizontal gene transfer
· Any process in which an organism incorporates genetic material rom another organism without being the offspring of that organism

· Used by prokaryotes, viruses, unicellular prokaryotes

· Ex: transformation, transduction, bacterial conjugation, gene transfer agents

· Lithotrophs
· An organism that uses an inorganic substrate to obtain reducing equivalents for use in biosynthesis or energy conservation via aerobic or anaerobic respiration

· Chemolithotrohs [autotrophic], lithoheterotrophs [heterotrophic]

· Methanogens
· Microorganisms that produce methane as a metabolic byproduct in anoxic conditions

· Classified as archaea – common in wetlands

· Some are extremophiles tat are found in environments such as hot spring and submarine hydrothermal vents

· Monera
· One of the five taxonomic groups in the 5 kingdom classification system

· Contains unicellular organisms without a nucleus such as bacteria

· Divided into the Archaea and Bacteria (Eykarya) domain

· Nitrogen fixation

· A metabolic process in which certain bacteria and cyanobacteria convert molecular nitrogen into ammonia and ammonium ions, forms usable by plants

· Important because it is required to biosynthesize the basic building blocks of life – nucleotides for DNA and RNA and amino acids for proteins

· Also refers to the biological conversions of nitrogen such as its conversion to nitrogen dioxide

· Nitrogen fixing bacteria live in the soil or in mutualistic  association with plant roots are essential in this process

· Nucleoid

· The central region of a prokaryotic cell with no boundary membrane separating it from the cytoplasm, where DNA replication and RNA transcription occur

· Found in prokaryotes because they don’t have bound nucleus’ (no nuclear membrane)

· Contains a circular genome that is a double-stranded piece of DNA that is generally about a few million base pairs

· Lacks chromatin

· Oxidized

· Substance from which the electrons are removed during oxidation (electron donor)

· Becomes more positive

· The substance that is oxidized is the reducing agent (REDOX)

· E.X. NADH

· Part of the electron transport chain

· Pathogen

· Microbe or microorganism such as a virus, bacterium, prion or fungus that causes disease

· An immune system is the bodies defense against pathogens

· In the case of bacteria, they can be transmitted by: air, arthropod, direct contact, or food or water 

· Develop resistance to antibiotics and vaccination due to evolution

· Gram negative bacteria

· Penicillin
· Group of antibiotic derived from Penicillium fungi

· First drugs that were effective agains many previously serious diseases such as syphilis and other infections

· Still widely used today however many types of bacteria have gained resistance

· Used mainly in the treatment of Gram-positive bacteria

· Peptidoglycan

· A polymeric substance formed from a polysaccharide backbone tied together by short polypeptides 

· primary structural molecule of bacterial cell walls

· gives structural strength, counteracts osmotic pressure of the cytoplasm, involved in binary fission during bacterial cell reproduction

· Periplasm
· Space between the cell wall and inner membrane in a bacteria

· Contains a loose network of murein chains as well as a gel containing hydrolytic and degradative enzymes

· Can also contain an enzyme responsible for degrading penicillin (can be of importance for antibiotic resistance)

· Photoheterotrophs

· An organism that uses light as the ultimate energy source but obtains carbon in organic form rather than as carbon dioxide

· Break carbon bonds, but use photonic energy to generate the electrons to do so. They consume these carbons.

· Photosynthesis

· The conversion of light energy to chemical energy in the form of sugar and other organic molecules

· Has two distinct stages: light-dependent reaction and the light-independent reactions (Calvin cycle)

· Used by photoautotrophs which are classified as the primary producers of Earth – the autotrophs. They provide energy for consumers, bacteria, fungi and decomposers

· Phototrophs

· An organism that obtains energy from light

· Produce their own CO2 from photosynthesis and they then use this CO2 to create their own energy

· Autotrophs – belong to the kingdom PLANTAE

· Pilli
· Hairlike appendage found on the surface of many bacteria

· Used during bacterial conjugation

· Dozens can exist on the bacteria

· Some bacterial viruses or bacteriophages attach to receptors on pilli at the start of their reproductive cycle

· Plasmid

· A DNA molecule in the cytoplasm of certain prokaryotes which often contains genes with functions that supplement those in the nucleoid and which can replicate independently of the nucleoid DNA and be passed along during cell division

· Important in conjugation because it can be fully transferred over or partially transferred over allowing for GENETIC VARIATION (conjugation)

· Can be found in Archea, Bacteria and Eukarya

· Can carry resistance to antibiotics or the proteins to act as toxins, can enable bacteria to fix nitrogen or degrade recalcitrant organic compounds

Prokaryote

· Group of organism that lack a cell nucleus or any other membrane bound organelles

· Unicellular belonging to the two domains – bacteria and archaea

Proton gradients

· Used to generate chemiosmotic potential that is energy used for the synthesis of ATP by oxidative phosphorylation

· Used in  the flagellar motor 

Redox pair

· Oxidized agent and a reduced agent

· Reduced

· Substance that receives electrons during reduction (electron receptor)

· Substance that is reduced is the oxidizing agent

· Becomes more negative

· E.X. O2

· Part of the electron transport chain

· Ribosome
· Component of cells that assembles the twenty specific amino acid molecules to form the particular protein molecule determined by the nucleotide sequence of an RNA molecule

· Part of the central dogma of biology

· Origins in the endosymbiosis theory

· Spirochete bacteria
· Belong to a phylum of distinctive gram negative bacteria that have long, helically coiled cells

· Chemoheterotrophic

· Flagella run lengthwise between the bacterial inner membrane and outer membrane in periplasmic space (causes a twisting motion)

· Stromatolites
· Layered accretionary structures formed in shallow water by the trapping, binding and cementation of sedimentary grains by biofilms of microorganisms, esp cyanobacteria

· Provide some of the most ancient records of life on earth

· Occur widely in the fossil record of the Precambrian – few contain fossilized microbes

· Thermophiles
· A type of extremophile that thrives at relatively high temperatures

· Part of archaea – suggest to be among the earliest bacteria

· Found in various geothermally heated regions of the Earth such as hot springs and deep sea hydrothermal vents

· Contain enzymes that can function at high temperature – these enzymes are used in industrial purpouses such as washing agents

· Transduction

· The process in which DNA is transferred from donor to recipient bacterial cells by and infecting bacteriophage

· Begins when a new phage assembles in an infected bacterial cell, sometimes they incorporate fragments of the host DNA along with or instead of the viral DNA. When the host cell is killed, the new phages are released and attach to another cell and inject the bacterial and viral DNA

· This makes the recipient cell a partial diploid and allows for recombination to take place

· Phages assemble inside the host cell and then carry the new DNA to other cells

· Transformation

· The conversion of the hereditary type of a cell by the uptake of DNA released by the breakdown of another cell

· Can take intact DNA from the medium around them aka dead cells and incorporate it into their own genome – using materials from the environment

· Good way of creating genetic variations

· No plasmids are needed

Proterozoic Eon Keywords

· 9+2 organization

· Seen in the flagellum, in reference to the microtubule arrangement

· 9 sets of 2 microtubules arranged in a circular patter around 2 central microtubules (like spokes in a wheel) – the spokes are what hold the system together (connected by dynein arms)

· Seen in Celia and flagellum, the organs of movement 

· Alternation of generations

· The regular alternation of mode of reproduction in the life cycle of an organism such as the alternation between diploid (sporophyte) and haploid (gametophyte) phases in plants

· Life cycle found generally in plants due to the fact that they don’t have eggs or sperm – they have spores that can give rise to new haploid individuals asexually

· Diploid generation produces spores  (produced by meiosis )and the haploid generation produces gametes (produced by mitosis)

· Example is in Brown algae – Laminaria solidungula
· Amoeboid (Amoeboid) movement

· Method of protist locomotion seen in animal like protsts and leukocytes in animals

· Caused by microfilaments

· Requires the cytoplasm to shift between 2 forms (the fluid endoplasm – inside, the rigid ectoplasm – outside)

· Based on ACTIN that polymerizes and depolymerizes, fluid inside hits hyaline cap and this is what triggers the polymerization, rebuilding outer casing of the amoeba – the pseudopod is the false foot of the amoeba

· Antibody

· A highly specific soluble protein molecule that circulates in the blood and lymph, recognizing and binding to antigens and clearing them from the body

· Protecting against subsequent infections by any of those specific strains

· Highly specific protein molecules that will recognize and bind to the specific proteins of a pathogen, like a proteins in a virus’ coat – belongs to a class of proteins called immunoglobulins and contains four polypeptide chains

· Antigen

· A foreign molecule that triggers an adaptive immunity response – antibody generator

· Can be exogenous or endogenous – entering from outside or produced from inside

· Are macromolecules, large proteins or polysaccharides. Some nucleic aicds and artificially synthesized molecules can be considered antigens

· Archea

· One of two domains of prokaryotes; archaeans have some unique molecular and biochemical traits, but they also share some traits with Bacteria and other traits with Eukarya

· No peptidoglycans in cell wall

· Branched chained fatty acids (plasma membrane)

· Flagella that spins

· Complex RNA polymerase

· No nuclear envelope

· has circular chromosomes and DNA and histones

· Asexual reproduction

· Any mode of reproduction in which a single individual gives rise to offspring without fusion of gametes, that is, without genetic input from another individual

· Favorable in perfect conditions, where there are lots of different materials available, and no need for variation or adaptation

· Mainly using mitosis not meiosis

· Parents don’t have to expend energy to produce gametes or find mates

· Good in sparsely settled environments

· Fission, budding or fragmentation

· Bacteria

· One of the two domains of prokaryotes; collectively bacteria are the most metabolically diverse organisms

· 3 shapes – cocci, bacilli or spirilla with a simpeler structure, cell wall and plasma membrane surrounding a cytoplasm with DNA concentrated in one region and ribosomes scattered throughout

· Has a flagellum with a motor using protons to make it spin and rotate

· Reproduce asexually by binary fission, conjugation, transformation or transduction

· Bacteriophage

· A virus that infects bacteria. Also referred to as a phage
· This is why bacteria do not completely overrun the planet – they are destroyed in incredibly huge numbers by bacteriophages

· Produced by transduction

· Bovine spongiform encephalopathy

· Neurodegenerative disease in cattle that causes a spongy degeneration in the brain and spinal cord

· Transmitted to human beings by eating food contaminated with the brain, spinal cord or digestive tract of infected carcasses

· In humans it is known as Creutzfeldt-Jakob disease

· Caused by a malformed prion entering the system (abberant form)

·  Capsid protein

· The protective layer of protein that surrounds one or more nucleic acid molecules to form a virus

· Can be enclosed within a membrane or envelope derived from their host cell’s membrane “viral envelope”

· Can be helical, icosahedral or more complex of a structure / shape

·  Chloroplast

· The site of photosynthesis in plant cells – organelle

· Photosynthetic bacteria are what created our oxygen rich atmosphere

· Chloroplast is the basis of where all primary producers get their energy thus feeding the rest of the ecosystems – fundamental base

· By engulfing photosynthetic organisms, eukaryotic cells would be able to become more diverse because they no longer had to search for food to get their energy

· Endosymbiosis states that chloroplasts originated from a single cell that engulfed photosynthetic bacteria, which is supported by the double layer and separate DNA in chloroplasts

· Cilia

· Motile structure, extending from a cell surface, that moves a cell through fluid or fluid over a cell

· Can be in a helical or planar motion

· Usually in large numbers that work together, coordinate the beating on one part of the body then use a “metachronal wave” a group of them are called a Cirrus

· Allows for movement because they are in different stages of the beat

· Smooth and finely controlled, used for oxygen searching, food and light

· Found in eukaryotic cells

· Used to characterize the ciliates – large group of protozoans (single-celled eukaryotes)

·  Contractile vacuole

· A specialized cytoplasmic organelle that pumps fluid in a cyclical manner from within the cell to the outside by alternately filling and then contracting to release its contents at various points on the surface of the cell

· Involved mainly in osmoregulation, found predominantly in protists and unicellular algae

· Allows cells to live in salty environments and regulate the concentration of water inside

· Not needed in plant cells because they have the cell wall that surrounds them and prevents them from bursting solving the issue of osmoregulation

· Creutzfeldt-Jakob disease

· Degenerative neurological disorder (incurable and invariably fatal) – human form of mad cow disease

· Due to an infection protein called a prion. A Prion is a mis-folded protein which replicates by converting their properly folded counterparts

· Diploid

· An organism or cell with two copies of each type of chromosome in its nucleus

· Homologous copies of each chromosome, one from the mother one from the father

· All humans, most mammals and some retroviruses such as HIV

· Diplontic

· Type of life cycle where the zygote divides mitotically to produce a multicellular diploid individual or a group of more unicellular diploid cells. These cells then undergo meiosis to produce haploid cells or gametes. Haploid cells may then reproduce again by mitosis

· Mitosis only occurs in diploid phase, and the diploid phase is the predominant life cycle phase (in favourable conditions)

· All animals, some brown algae, some fungi

· Ectoplasm

· Rigid type of cytoplasm found in amoebas (found on the outside)

· Caused from the polymerization of the actin in the cytoplasm, making it become rigid when it hits the hyaline cap to rebuild the outer casing of the amoeba

· The cycling between ectoplasm and endoplasm is what allows the amoeba to move around and to perform phagocytosis and pinocytosis

· Endomembrane system

· In eukaryotes, a collection of interrelated internal membranous sacs that divide a cell into functional and structural compartments

· In eukaryotes they are the membranes of the nuclear envelope, endoplasmic reticulum, golgi apparatus, lysosomes, vacuoles, vesicle and the cell membrane

· Uses vesicle transport to carry substances around inside the cell

· Derived from endosymbiosis, where a new organism was formed by engulfing another, bringing the membranes along with it

· Engulphing other cells would allow for more diversity and create membrane systems

·  Endoplasm

· Fluid type of cytoplasm found in amoebas (found on the inside)

· Caused from the de-polymerization of actin in the cytoplasm to make it less rigid and allow for more fluidity

· This is what allows the amoeba to move around and to perform phagocytosis and pinocytosis

· Endosymbiosis

· The proposal that the membranous organelles of eukaryotic cells (mitochondria and chloroplasts) may have originated from symbiotic relationships between two prokaryotic cells

· Mitochondria and chloroplasts would allow the cell to become more complex because the cell would no longer have to go and look for energy and could now focus on other tasks

· Eukaryotic cell or bacterium that engulfed the Mitochondria or chloroplast and this was phenomenally successful change

· SUPPORT : Morphology – shape and double membrane similar to prokaryotes, reproduction (binary fission) – mitochondria and chloroplasts can only come from preexisting ones and divide by binary fission (like prokaryotic cells), the genetic information – Both organelles contain their won DNA which codes for proteins vital for the cell’s function, transcription and translation – Both organelles contain transcription and translation machinery including enzymes and ribosomes that are similar to those found in prokaryotes and electron transport  - both can generate energy in the form of ATP through their own ETCs 

· Enveloped virus

· A virus that has a surface membrane derived from its host cell

· The virus will produce proteins that attach to the host organisms membrane

· As the virus exists the host, the membrane from the host envelopes it and it now is protected by an envelope with its own proteins surrounding it (exocytosis)

· Epidemic

· Occurring suddenly in numbers clearly in excess of normal expectancy, said especially of infectious diseases but applied also to any disease, injury or other health related event occurring in such outbreaks.

· Example is the AIDS virus

· Hard to make antigens against, so it is harder to treat and therefore it spreads more readily

· Eukarya

· The domain that includes all eukaryotes, organisms that contain a membrane bound nucleus within each of their cells; all protists, plants, fungi and animals

· Cell wall composed of cellulose, chitin or none

· Un-branched chains of fatty acids (plasma membrane)

· Has a flagella that DOESN’T spin

· Has a complex RNA polymerase sequence

· Has a nuclear envelope and DNA and histones

· Does not have circular chromosomes

· Flagellum

· A long, threadlike, cellular appendage responsible for movement, found in both prokaryotes and eukaryotes, but with different structures and modes of locomotion

· Helical or planar motions (helical is used to push through water, planar is used to push forward)

· Composed of microtubules arranged in a 9:2 organization. Have “Dyenin arms” and “Dyenin motors” which, using ATP and hydrolyzation allow it to WALK along a surface

· Gametocyte

· A haploid cell, and egg or sperm. Haploid cells fuse during sexual reproduction to form a diploid zygote

· Produced during meiosis, with a mix of genetic material from each parents, therefore allowing for VARIABILITY

· Eukaryotic germ cell that can also divide by mitosis into other gametocytes

· Develop during the parasitic life cycle of protists as seen in Malaria Plasmodium
· Gametocytes develop in the process of gametogony as a Trophozoite develops into a microgametocyte and finally a microgametocyte

· The microgametocyte is injected by a carrier such as a mosquite, and then transmitted into another host

· Haploid

· An organism or cell with only one copy of each type of chromosome in its nuclei

· In the gamete of an individual – combine to form zygotes

· Used in meiosis and allows for variability because they combine together, differ genetically

· Haplontic

· Type of life cyle found in zygotic meiosis

· An organism ends it diploid phase and produces several haploid cells. These cells then divide mitotically to form either larger, multicellular individuals, or more haploid cells. Two opposite types of these gametes the fuse to become a zygote (male and female)

· Zygotes are the only diploid cell, and mitosis occurs only in the haploid phase. 

· Most fungi, some green algae and many protozoa divide this way

· Histone proteins

· A small positively charged (basic) protein that is complexed with DNA in the chromosomes of eukaryotes

· Links DNA by an attraction between their positive charges and the negatively charged phosphate groups

· Function is to pack DNA molecules into the narrow confines of the cell nucleus. Also regulates DNA activity

· Host

· A species that is fed upon by a parasite

· Viruses are dependent on host cells because they lack a metabolic system to provide energy for their life cycles and cannot reproduce on their own

· Reproduce using some of the host cells DNA in the Lytic cycle or the Lysogenic cycle

· Exit the host by BUDDING taking some of the membrane with it creating an “envelope”

· Immune system

· The combined defenses, innate and acquired, a body uses to eliminate infections

· Protects the body against pathogens such as viruses, bacteria, protists, fungi and parasites

· Physical barriers that prevent the entry of pathogens, innate immune system, adaptive immune system

· Latent viral phase

· The time during which a virus remains in the cell in an inactive form

· Like the herpes viruses in humans, it remains in the latent phase in the cytoplasm of some body cells for the life of the individual

· Stress can cause the virus to become active in some cells, directing viral replication and causing ulcers (herpes virus) to form as cells break down during viral release

· Similar to the lysogenic cycle in bacteriophages

· Lysogenic replication

· Cycle in which the DNA of the bacteriophage is integrated into the DNA of the host bacterial cell and may remain for many generations

· May occur for an indefinite amount of time before transitioning to the lytic cycle, to infect other cells

· More common path

· the virus binds to the wall of the host cell and linear viral DNA enters the cell’s cytoplasm

· The viral DNA forms a circle. 

· The viral DNA is integrated into the bacterial chromosome

· During cell divison the bacterial DNA, with the integrated viral DNA is replicated

· Following cell division each daughter cell has viral DNA incorporated

· At some point, viral DNA may be excised from the bacterial chromosome. It becomes active and enters the lytic cycle

· Viral enzymes break down the bacterial chromosome and host cell machinery to produce viral proteins and linear copies of viral DNA

· Viral particles are assembled with DNA packed inside

· Viral encoded enzymes breaks down the host cell wall, releasing infective viral particles

· Lytic replication

· The series of events from infection of one bacterial cell by a phage through the release of progeny phages from lysed cells

· This type of viral replication is destructive and kills the host cell

· Simpler cycle 

· the virus binds to the wall of the host cell and linear viral DNA enters the cell’s cytoplasm

· The viral DNA forms a circle. 

· Viral enzymes break down the bacterial chromosome and host cell machinery to produce viral proteins and linear copies of viral DNA

· Viral particles are assembled with DNA packed inside

· Viral encoded enzymes breaks down the host cell wall, releasing infective viral particles

· Mad cow disease

· SEE BOVINE SPONGIFORM ENCEPHALOPATHY

· Malaria

	· Malaria is a parasitic disease that involves high fevers, shaking chills, flu-like symptoms, and anemia

· 500 million people are infected with malaria in tropical regions and kills about 2 million people each year


· Follows the parasitic life cycle -  controls 2 separate organisms to ensure that it completes its life cycle. It must increase rapidly in numbers once it arrives in the host cell – asexual reproduction

· When blood is taken, it ingests the gametocytes into the mosquito, transports into the egg and male gamete which fuse into a zygote

· The zygote then increases massively in numbers and migrates to salivary glands of mosquito to inject the disease

· Meiosis

· The division of diploid cells to haploid progeny, consisting of two sequential rounds of nuclear and cellular division

· Involved in sexual reproduction, where gametes combine together to form zygotes (egg and sperm)

· Allows for genetic variation as one set of genetic information comes from the mother and one comes from the father, and when it combines it creates new variations

· Merozoite

· A merozoite is a "daughter cell" of a protozoan.

· Part of the life cycle of parasites – like malaria

· Circulate in blood and invade red blood cells, cause the blood cells to burst and are the released to find new cells to eat. This is what causes the fever and chills of malaria

· Trophozoites in RBCs can either eventually develop into gametocytes or form a cycle to form merozoites which would infect other RBCs

· Metachronal wave

· Type of movement that Ciliate’s use to move around their environments

· Synchronized beating of many cilia working in coordination of each other in rows but they are all in different stages of the beat which is what allows the organism to be propelled forward

· Allow for fine highly controlled movements

· Cilia movement is individual and is coordinated by having a recovery stroke perpendicular to the power stroke to avoid entanglement

· Mitochondria

· Membrane-bound organelle responsible for synthesis of most of the ATP in eukaryotic cells

· Came from a bacterium, it was engulfed by a eukaryotic cell or another bacterium locking it inside the new cell producing ATP for the cell

· Became double membrane because it was engulfed, replicates itself – has its own genome

· Part of the symbiosis theory

· Mitochondrial DNA only comes from one parent – the maternal line

Mitosis

· Nuclear division that produces daughter nuclei that are exact genetic copies of the parental nucleus

· Interphase, prophase, metaphase, anaphase, telophase, interphase followed immediately by cytokinesis (which divides the nuclei, cytoplasm, organelles and cell membrane)

· Used in asexual reproduction or to make a lot of the same type of cell to ensure survival

· In prokaryotic cell this is called “binary fission”

· Non-enveloped virus

· Virus that does not have the envelope of its host cell surrounding it

· The capsids are solely responsible for attachment of the virus to the to-be-infected cell

· Virus are non-enveloped when they are inside of the host cell

· Nuclear envelope

· In eukaryotes, membranes separating the nucleus from the cytoplasm

· Double lipid bilayer that encases the genetic material and serves as a physical barrier separating the contents of the nucleus from the cytosol

· Contains nuclear pores that allow the exchange of materials between the nucleus and the cytoplasm

· One of the main differneces between prokaryotes and eukaryotes is having a membrane bound nucleus

· Part of the endomembrane system – the outer membrane is continuous with the RER and the inner membrane has many inner nuclear membrane proteins imbedded

· Also has ribosomes

· Parasite

· An organism that feeds on the tissues of or otherwise exploits its host – Symbiotic relationship (parasitoid) where the parasite profits but the host does not

· Example is like the malaria disease, that eats the red blood cells of humans

· Can be viruses, bacteria, fungi, worms etc

· Follow a life cycle that takes advantage of the host cell its living in *see malaria*

· Peptidoglycan

· A polymeric substance formed from a polysaccharide backbone tied together by short polypeptides (polymer of sugars and amino acids that form linear chains)

· Is the primary structural molecule of bacterial cell walls 

· Peptide cross-linkages between the chains give the cell wall great strength and rigidity

· Phage

· See bacteriophage

· Phytoplankton

· Microscopic, free-flowing aquatic plants and protists

· Small photosynthetic protists that capture the energy of sunlight in nearly all aquatic habitats

· Provide organic substances and oxygen for heterotrophic bacteria, other protists and small crustaceans and animal larvae.

· 1st trophic level

· Planar flagellar beat

· Type of flagellar movement that allows the organism to propel its self forwards (power stroke)

· When it moves backwards its crushes down so there is a net forward movement like a breaststroke in swimming

· Uses the Flagellar motor to power the beating 

· Created by the movement of dyenin arms along the tubulin strands that makes up the flagellum

· Plankton

· Any drifting organisms, plants, Achaea or bacteria that inhabit the pelagic zone of oceans, seas or bodies of fresh water. Defined by their ecological niche rather than phylogenetic or taxonomic classification

· Compose the main food source for all marine environments

· Phytoplankton – photosynthetic protists and zooplankton which are also protists but do not photosynthesize

· Plasmodium
· Genus of parasitic protists  

· Are responsible for the spreading of malaria

· A type of Apicomplexans which are non-motile parasites of animals that absorb nutrients through their plasma membranes (rather than by engulfing food particle) and lack food vacuoles

· Mosquitos spread the disease and are all form the genus Anopheles
· Plastid

· A family of organelles found in plants and algae

· The site of manufacture and storage of important chemical compounds used by the cell, also responsibly for photosynthesis. May have different forms such as chloroplasts, chromoplasts, gerontoplasts, and leucoplasts

· Plastids often contain pigments used in photosynthesis and the types of pigments present can change or determine the cell’s colour

· Unlike mitochondria, the endosymbiotic event with photoautotrophs to become chloroplasts occurred more than once, leading to a wide range of photosynthetic eukaryotes such as red and green algae, euglenoids, dinoflagellates, and land plants

· The primary endosymbiotic even, which produced the first eukaryotic photoautotrophs, was followed by at least 3 secondary ones involving different heterotrophic eukaryotes engulfing a photosynthetic eukaryote

· Primary consumers

· A herbivore, a member of the second trophic level, the second level on the food chain

· Is not able to perform photosynthesis meaning CAN NOT produce its own energy and must obtain this energy through consummation = heterotroph

· Feed on primary producers/ autotrophs

· Primary producers

· An autotroph, usually a photosynthetic organism, a member of the first trophic level

· Produces energy through photosynthesis – produce biomass from inorganic compounds or in some cases of the archea through the oxidation of inorganic chemical compounds

· In the largest quantity in the food chain, and are used to feed the successive levels

· Prion

· Infection agent composed of a protein in a mis-folded form (aberrant form)

· Responsible for the transmissible spongiform encephalogpathies in a variety of mammals – including mad cow disease, and Creutzfeldt-Jakob disease in humans

· All prion diseases affect the structure of the brain or other neural tissue and all are currently untreatable and universally fatal

· When a prion enters a healthy organism, it causes healthy proteins to convert to their aberrant form causing a chain-reaction.

· Proterozoic

· Major eon placed between Achaean and Phanerozoic

· Spans from 2500 – 550 Ma

· Start of eukaryotes – the appearance of the first animals

· Where the first stable continents appeared and began to accrete

· First abundant fossils of living organisms, bacteria Achaeans and later on the eukaryotic cells

· Oxygen build-up In the atmosphere

· Allowed for many eukaryotic forms to appear such as multicellular algae and towards the end of the period the first animals

Protist

· Organism currently classified in the kingdom Protista but more accurately regarded as a loose grouping of 30 or 40 disparate phyla with divers combinations of trophic modes, mechanisms of motility, cell coverings and life cycles

· Diverse group of eukaryotic microorganisms  - either unicellular or multicellular without specialized tissues

· Can be considered to be primary producers such as phytoplankton

· Are not related to one anther meaning they do not have a common ancestor

· Almost all are aquatic

· Pseudopod (Pseudopodium)

· A temporary cytoplasmic extension of the cell

· Seen in amoeboid movement from the polymerization and depolymerization of actin in the cytoskeleton to form endoplasm and ectoplasm

· Allows movement and allows for engulfing of food and liquids (phagocytosis and pinocytosis)

· Retrovirus

· RNA virus that is duplicated in a host cell using the reverse transcriptase enzyme to produce DNA from its RNA genome. 

· The DNA is then incorporated into the host’s genome by an integrase enzyme for the production of new RNA retroviruses

· The AIDS virus functions this way and it makes it more difficult to make an antigen against

· Retrovirus are enveloped viruses

· Reverse transcriptase

· An enzyme that uses RNA as a template to make a DNA copy of the retro transposon Reverse transcriptase is used to make DNA copies of RNA in test tube reactions

· Method used by the HIV virus RNA into DNA to make copies for the viral genome making it hard to make antigens against

· Contradicts the central dogma of biology

· Used by viruses like retroviruses allowing it to be incorporated into the host cells genome. Allows RNA to serve as a template in assembling and making DNA strands with the virus

· RNA polymerase (simple and complex)

· An enzyme that catalyzes the assembly of nucleotides into an RNA strand; needed during transcription

· Produces a complementary antiparallel RNA strand

· Found in all organisms and many viruses

· Important in the completion of the central dogma of biology because it allows DNA to become RNA which allows for proteins to be formed

· Secondary endosymbiosis

· In the model for the origin of plastids in eukaryotes, the second event, in which a non photosynthetic eukaryote engulfed a photosynthetic eukaryote

· Primary endosymbiosis produced the first eukaryotic photoautotrophs. Secondary endosymbiosis produced new evolutionary lineages by a heterotrophic eukaryote engulfing a photosynthetic eukaryote

· Organisms formed by this have chloroplasts surrounded by additional membranes acquired from the new host.

· Sexual reproduction

· The mode of reproduction in which male and female parents produce offspring through the union of egg and sperm generated by meiosis

· Allows for variation of genetic material as one set of it comes from the mom and one set comes from the dad – each chromosome pair cross over to achieve homologous recombination during meiosis

· Primary method of reproduction for the vast majority of macroscopic organisms

· Favorable in harsher environments because the need for new variations to ensure survival is needed

· Spiral flagellar beat

· Type of movement that a flagella will use to propel itself in a spiraling motion, to push through water – like skulling

· Uses the Flagellar motor to power the beating in response to dyenin along one side of each microtubule

· Created by the movement of dyenin arms along the tubulin strands that makes up the flagellum

· Sporozoite

· Any of the minute undeveloped sporozoans produced by multiple fission of a zygote or spore, especially at the stage just before it infects a new host cell.

· Found in the viral life cycle, like in the spreading of malaria. Cells are called sporozoites before entering the liver cell where they undergo a massive amount of mitosis

· It is then released into the blood and is called a merozoite

· Trophozoite

· Motile, feeding stage of Giardia and other single-celled protists

· In the malaria virus, it is the stage where the virus is inside the blood cell and eats it.

· It then increases heavily in numbers

· It then changes back into a merozoite and the blood cell bursts, allowing the virus to move elsewhere

· Vaccine

· A vaccine is a biological preparation that improves immunity to a particular disease. A vaccine typically contains an agent that resembles a disease-causing microorganism, and is often made from weakened or killed forms of the microbe or its toxins.

· Can contained a killed virus, an attenuated virus, a toxoid, a subunit, or a conjugate

· Aim is to develop immunity against the desease by allowing the immune system to create a response to the weakened from, so if the actual form were to present itself, the body could respond effectively

· Allows for adaptive immunity

· Virion

· A complete virus particle

· SEE VIRUS

Viroid

· Plant pathogens that consists of a short stretch of highly complementary, circular, single-stranded RNA without the protein coat that is typical for viruses

· Simplified structure

· Only human disease known to be caused by a viroid is hepatitis D

· Virus

· An infectious agent that contains either DNA or RNA surrounded by a protein coat

· An infectious agent that contains either DNA or RNA surrounded by a protein coat

· Consist of three parts: the genetic material, a protein coat that protects these genes, and in some cases and envelope of lipids that surrounds th protein coat

· Shapes range from helical, polyhedral, enveloped or complex

· Have a lytic and lysogenic life cycle

· Use a host cell because they are not able to reproduce on their own or preform metabolic functions

· Zooplankton

· Heterotrophic plankton, Small protozoans to large metazoans

· They are protists that live in aqueous habitats

· One of the first links on the food chain after the phytoplankton (they cannot photosynthesize)

· Zygote

· A fertilized egg

· A combination of two gametes – a male and a female – that are formed together during sexual reproduction (meiosis)

Formed from two haploid cells and combines two sets of DNA together allowing for genetic variation

Cambrian & Ordovician Keywords

· Acoelomate

· A body plan of bilaterally symmetrical animals that lack a body cavity (coelom) between the gut and the body wall

· Found primarily in Platyhelminthesis (planaria, flatworms)

· Alows for a larger surface area to volume ration (small and flat)

· Doesn’t need a coelem, because outer parts use gas exchange and the gut supplies the rest of the body with the nutrients it needs

· Algal mats

· Layer of filamentous algae on marine or fresh water soft bottoms – microbial mats

· Stromatolites can form from algal mats (shallow water)

· In deeper water, algae and cyanobacteria form within the water column and settle to the bottom forming an algal mat

· Amebocyte

· Mobile cell in the body of invertebrates 

· Play a role in the defense of the organism against pathogens

· May also digest and distribute food, dispose of wastes, form skeletal fibers, fight infections and change into other cell types

· Found in the mesohyl along with the archaeocytes

· Archeocyte

· Amoeboid cells found inside sponges

· Located in the mesophyll performing essential functions including cell differentiation – all cells have its origins with the archaeocyte

· Able to become oocytes when needed for sexual reproduction of the sponge

· Assymetric body plan

· A body plan characterized by a lack of proportion in the spatial arrangement or placement of parts

· Found in sponges (phylum profera)

· Bilateral symmetry body plan

· The body plan of animals in which the body can be divided into mirror image right and left halves by a plane passing through the midline of the body

· Have cephalization – meaning they aren’t passive, have directed movement, a sense of direction

· Always triploblastic – have muscle tissue allowing them to move around

· Bivalve

· Taxonomic class of marine and freshwater mollucs – clams, oysters, mussels and scallops

· Closest ancestor to squids and Cephalopods

· Experts at processing and collecting particulate matter – no longer have a radula because they pump water through their body and gill to get the nutrients they need

· No cephalization because they have no need for mouvement, modified shell to surround its body for protection

· Blastopore

· The opening at one end of the archenteron in the gastrula that gives rise to the mouth in protostomes and the anus in deuterostomes

· Used in embryology to determine whether the organism is a protostome (blastopore becomes mouth), or a deuterostome (blastopore becomes anus)

· Blastopore develops to become the gastrula (the gut) and will form the endoderm layer

· Blastula

· The hollow ball of cells that is the result of cleavage divisions in an early embryo

· After the zygote undergoes cleavage 

· Proceeded by the morula and the gastrula

· Bryozoa aka ectoprocta

· Lophophorate that lives inside a casing and forms reefs by forming colonies with others of its type

· Has a set of tentacles that is surrounding a central mouth of the organism. Is able to retract into its casing for protection

· Tentacles can be moved and manipulated, take them in and out of the casing, move to capture nutrients and orient themselves inside the water column (filter feeders)

· Tentacles are covered with cilia that beet to attract food particles that pass the food down the tentacles towards the organism’s mouth

· Burgess Shale fossils

· Layer of stone, when over time, sediments were deposited and pressed together 

· Can see soft bodied organisms- not just shelled organisms (can even take the skin off the organisms and dissect it to see the organs and what the organism ate

· Found in Yoho National Park

· Our concept of evolution goes from simple to complicated, however they show that there was more diversity then than there is now

· Cambrian

· First geological period of the Paleozoic Era spanning from 543-490 Ma

· Starts with the appearance of multicellular organisms and ends with the formation of Gondwana

· Atmosphere is now what it is today

· Cambrian explosion (photosynthetic life, and new life forms)

· Cambrian burrowers

· It has been suggested that soft bodied burrowers appeared during the Cambrian, they fed on substrate at the bottom of large bodies of water

· Provides evidence of the Cambrian explosion because these animals used innovative feeding strategies never seen before

· Burrow vertically

· Able to tap the nutrients that were locked away before the Cambrian 

· Mollusc use radulas to burrow into algal mat

· Cambrian explosion

· The quick appearance of many new organisms in a short period of time – major diversification of animals, phytoplankton and calcimicrobes

· Contradicts Darwin’s theory because he stated that evolution happened gradually over time, yet all the organisms appeared under a brief amount of time

· Photosynthetic life explosion

· Development of triploblastic organisms

· Cambrian swimmers

· Refers to the prominence of aquatic organisms during the Cambrian

· No terrestrial organisms

· Carnivores

· An animal that primarily eats other animals

· Heterotrophic, meaning can not produce its own energy

· Sits on the top of the food chain – top predator

· Cephalization

· The development of an anterior head where sensory organs and nervous system tissue are concentrated

· Allows the organism to be active, have a sense of direction and move around their surroundings

· Cephalized organisms are organized with Bilateral symmetry

· Cephalopod

· Belonging to the class Mollusca

· Bilateral symmetry, cephalized with a set of arms or tentacles modified from the primitive Molluscan foot

· Previously they would pump water in and out of their shell to aerate their gills and propel the organism using jet propulsion. Currently, they have lost their shell – mantle became a layer of muscle that is used to expand and contract to make jet-propulsion

· They have a complex nervous system, with a brain and visual systems making them the ultimate predators of the marine environment

· Choanocyte

· One of the inner layer of flagellated cells lining the body cavity of a sponge

· Contain a central flagellum surrounded by a collar of microvilli which are connected by a thin membrane – used to filter nutrients and other food from the water that is flowing in and out of the sponge

· Can turn into spermatocytes when needed for sexual reproduction

· Founding cell of all animals and all of the fungi (ancestral cell)

· Choanoderm

· Composed of flagellated collar cells (choanocytes)

· Flagella on the choanoderm are responsible for feeding, reproduction and gas exchange

· Outer cell layer of a choanocyte

· Choanoflagellate

· A group of minute, single-celled protists found in water, 

· the flask-shaped body has a collar of closely packed microvilli that surrounds the single flagellum by which it moves and takes in food

· Considered to be the closest living relatives of the animals

· Cnidaria

· Phylum of mainly aquatic and marine organisms

· Have a specialized cell call a Cnidocyte that is used to capture prey

· Predators

· Bodies consist of mesoglea (compressible and elastic that allows the cnidarian to spring back into original shape)

· Have radial symmetry

· Cnidocyte

· A pretty-capturing and defensive cell in the epidermis of cnidarians

· Composed of a Barb. As the nematocysts develops, the barb also develops under pressure (like a loaded spring)

· Once a cell comes in contact with food, it fires out the barb with force, which then penetrates the body wall of organisms and the toxins inside immobilize prey and stick them to the tentacles

· Tentacles are then used to pull the food into the organism’s mouth

· Coelom formation

· A coelem is a fluid-filled body cavity in bilaterally symmetrical animals that is completely lined with derivatives of mesoderm

· Formed from the Mesoderm layer appearing between the endoderm and the ectoderm and proliferating – this is called a schizocoel coelom

· Can also be formed from  cells that are already on the endoderm gut and proliferate to form a hollow ball that breaks away from the gut (enterocoel coelom)

· Coelomate

· A body plan of bilaterally symmetrical animals that have a coelom

· Essential as use for a skeleton, transport medium, location for extra organs, reproduction, thermoregulation

· Can process food sequentially without having to move the whole body because it is lined with mesoderm

· Colonial choanoflagellate

· Group of free-living unicellular, flagellate eukaryotes

· Said to be the closest living animals of animals

· Apical flagellum surrounded by microvilli

· Mouvements of the flagellum creates water currents that can propel the choanoflagellate and trap bacteria and detritus against the microvilli where it is then engulfed

· Corals

· A structure made from the hard skeletons of coral animals or polyps; found largely in tropical and subtropical marine environments

· Most productive and biodiverse part of the ocean

· Polyps are surrounded by a skelton that allows them to join together and form large colonies – forming coral reefs

· Cnidarias, meaning they are predators that capture and sting their prey

· Deposit (Substrate) feeders

· An animal that consumes particles of organic matter from the solid substrate on which it lives

· Ex the fiddler crab

· Sifts through edible materials from detritus

· Must have cephalization and be able to seek out their food

· Detritivores

· An organism that extracts energy from the organic detritus (refuse) produced at other trophic levels (heterotroph)

· Contribute to the decomposition and nutrient cycle

· Can live on any soil with an organic component and in a marine ecosystem they are interchangeable with a bottom feeder

· Ex: earthworm, slug, woodlice, millipede

· Deuterostome

· A division of the Bilateria in which blastopore forms the anus during development and the mouth appears later (includes Echinodermata and Chordata)

· Have radial cleavage  (embryology)

· Coelem develops as enterocoel

· Diploblastic

· An animal body plan in which adult structures arise from only two cell layers

· the ectoderm and the endoderm

· Organisms that are diploblastic are either radially symmetrical or asymmetrical – not bilateral

· Passive sedentary organisms, that sense and react to the world around them constantly

· Not able to perform movement because it does not have any muscle

· Doushantuo fossils

· Sets of fossils, older than Cambrian. They appeared during or before slush ball earth

· Resemble embryos at various stages of cell divisions (found in China)

· Problem is there are no fossils of any stages that the embryos may have developed into 

· Ectoderm

· The outermost of the three primary germ layers of an embryo

· develops into epidermis and nervous tissue

· Ectoparasites

· A parasite that lives on the exterior of its host organism

· Ediacaran fossils

· The oldest fossils found on earth that are multicellular

· Leaf like structure, central rib around the center, big enough not to be a single cell 

· No morphology or appearance of today’s organisms 

· Most unusual creatures fossilized 

· The types of animals found in these fossil can only filter feed, or they can do minimal browsing on the algal mat 

· Ediacaran period

· End Ordovician extinction

· Second mass extinction 

· Marine extinction

· Due to cooling of plant, ice age that destroyed diversity 

· Endoderm

· The innermost of the three primary germ layers of an embryo

· Develops into the gastrointestinal tract and, in some animals, the respiratory organs

· Endoparasites

· A parasite that lives in the internal organs of its host organism

· Enterocoel

· In deuterostomes, the body cavity pinched off by outpocketigs of the archenteron

· Begins in the gastrula stage

· Formation of coelem, cells from inside of the mesoderm proliferate and form a hollow ball that leaves the gut

· This ball of cells then sits in between the endoderm and ectoderm forming a cavity

· Another method is Schizocoel

· Also indicates the organism is a deuterostome and has radial cleavage

· Epidermis

· A complex tissue that covers an organism’s body in a single continuous layer of sometimes in multiple layers of tightly packed cells

· Acts as the principle barrier between an organism and an inhospitable environment

· Arrises from the ectoderm

· Together with the dermis forms the cutis

· Containes stratified squamous epithelium

· Filter feeder

· Organisms that feed by straining suspended matter and food particles from water, typically by passing the water over a specialized filtering structure

· Ex: Krill, clams, sponges, fish and sharks

· Can play an important role in clarifying water

· Gastrodermis

· The derivative of endoderm that lines the gastrovascular cavity of radially symmetrical animals and forms the epithelial lining of the midgut in bilaterally symmetrical animals

· Has fibers arranged in rings that make up part of the organisms skeleton (working together with fibers in the epidermis)

· Contains nutritive cells, gland cells some muscle fibers

· Gastropod

· In the phylum Mollusca (snails and slugs)

· Contains original mulluscan body plan, Mantle and shell, mantle cavity, gill, foot, radula and stomach and digestive gland, and modified it by expanding the organism upwards to make room for more elaborate systems. Their shell allows them to live on land and not dry out.

· Feed by scraping their radula against their substrate to release organic debris and feed off of that

· Is able to completely withdraw into its shell for protection

· Gastrozooid

· Colony of polyps that specialize feeding 

· Have interconnected gastrovascular cavities 

· Gastrula

· The developmental stage resulting when the cells of the blastula migrate and divide once cleavage is complete

· Composed of an ectoderm, endoderm and gut 

· Has a Blastopore

· If the blastopore becomes the mouth of the organism then it is called a protosome

· If the blastopore becomes the anus of the organism it is called a deuterostome

· Is then able to develop into a coelem through schizocoel or entercoel

· Gonozooid

· Colony of polyps that specialize in reproduction

· Reproduce asexually in favourable conditions and sexually in adverse conditions

· Herbivores

· An animal that obtains energy and nutrients primarily by eating plants

· Heterotrophic

· Hermaphrodite

· The mechanism in which both mature egg-producing and mature spern-producing tissue are present in the same individual

· Important for organisms that live in widespread areas and not close to one another, because if organisms meet they are each able to produce their own offspring (using the other’s sperm)

· Do not self-fertilize because haploid gametes need to fuse to form variation and this wouldn’t not provide for any variation

· Have systems to ensure that self-fertilization does not happen – both mates transfer sperm at the same time which is then stored in a seminal receptacle. They do not fertilize their eggs until they are seperated

· Homeotic genes

· Any of the family of genes that determines the structure of body parts during embryonic development

· Homeotic mutants

· Animals whose homeotic genes have been altered

· Have irregular body structure

· Hox genes

· Always include 180 nucleotide sequence, part of a protein functions as a transcription factor 

· Hox genes specify where appendages such as wings in flies and legs in mice will develop on the animal’s body 

· Hox genes produce transcription factors that activate genes that produce wings or legs in the body regions 

· Hox genes duplicated several times in the evolution of vertebrates which linked to the development of newer complex structures
· Hydrostatic skeleton

· A structure consisting of muscles and fluid that, by themselves, provide support for the animal or part of the animal; no rigid support, such as a bone, is involved (coelom surrounded by muscles)

· Ex: Found in organisms of the phylum cnidarian like jellyfish

· This structure allows for mouvement because they can move around and keep their shape afterwards

· Lophophore

· The circular or U-shaped fold with one or two rows of hollow, ciliated tentacles that surrounds the mouth of brachiopods, bryozoans and phoronids and is used to gather food

· Found in aquatic organisms such as Bryozoa

· Used for suspension feeding

· Tentacles are hollow with extensions of a coelomic space thought to be a mesocoel

Mass Feeders

· Medusa

· The tentacle, usually  bell-shaped, free swimming sexual stage in the life cycle of a coelenterate (jellyfish)

· Mobile stage, allowing the organism to reproduce and find a mate

· From the phylum cnidarian, so they contain the specialized cell “cnidocytes”

· Predator that has a hydrostatic skeleton

· Mesoderm

· The middle layer of the three primary germ layers of an animal embryo, from which the muscular, skeletal, vascular and connective tissues develop

· Allows for organisms to move around and have cephalization (heads)

· Mesoderm formation

· Leads to the development of a coelem

· Forms the schizocoel or the entercoel

· Found in triploblastic organisms only

· Mesoglea

· Translucent, inert, jelly-like substance that makes up most of the bodies of certain primitive sea created in the phylum Cnidaria and Ctenophora

· Acts as the primary structural support (no bones, cartilage or skeleton)

· Cells in mesoglea allow for a slower metabolism

· Allows for movement, and pulling of water in and out to capture prey

· Mollusc

· Large phylum of invertebrate animals – largest marine phylum but also able to live on land ( ex: clams, muscles, amenites )

· Two most universal features are a mantle with a significant cavity used for breathing and excretion and the structure of the nervous system

· Most likely appeared during the Cambrian period

· Creeping muscular foot used to move

· Radula that is a giant abrasive surface with teeth on it that is used to scrape against the substrate and collect organic debris as nutrients

· Omnivores

· An animal that feeds at several trophic levels, consuming plants, animals, and other sources of organic matter

· Opportunist feeders, meaning they eat whatever is available to them in their environment

· Often have claws, fangs and a short digestive tract adapted to digesting all sorts of nutrients

· Heterotrophic

· Onycophora

· Velvet worm walks on its stubby legs 

· It’s a predator, has big jaws

· Has antennas to feel

· Ordovician period

· Second period of the Paleozoic

· Start of 458 Ma

· Dominated by trilobites

· Second mass extinction of the five 

· It is said that the Ordivican is due to an ice age

· 50% of the diversity disappeared, except for bryozoans and trilobites

· Pinacoderm

· In sponges, an unstratified outer layer of cells

· Epithelial layer of flattened cells

· Used to ensure that food is transported to all parts of the organism

· Capable of contraction

· Platyhelminthes

· Phylum of simple bilateria, unsegmented, soft-bodied invertebrate animals

· Acoelomate body structure (mesoderm without a body cavity)

· Has a large surface area to volume ratio allowing it to perform gas exchange and supply all tissues with nutrients (taking away the need of a coelom)

· Hermaphrodite, meaning it contains both female and male sex organs

· Polychaete

· Bristle worms

· Live under rocks, tube constructed from mucus

· Their setae project from well-developed parapodia, fleshly lateral extensions of the body wall used for locomotion and gas exchange

· Sense organs are on the head

· Many are predatory, use sharp jaws to grab prey

· They draw food by beating their parapodia, or by extending their feathery, ciliated tentacles

· Polyp

· The tentacles, usually sessile stage in the life cycle of a coelenterate (life cycle of cnidarian)

· Composed of a gastrodermis and epidermis forming one of the first skeletons seen in organisms

· Contain contractile elements (fibers in the dermis) which allow it to keep its shape

· Contains mesoglea which is a jelly-like matrix that holds everything together

· Ex: sea anemone 
· Porifera

· Phylum containing sponges

· Mesohyl between two thin layers of cells – specialized cells

· Sessile aquatic animals

· Assymetrical body plan

· Choanocytes and archeocytes are the two types of reproductive cells

· Predators

· Organism that feeds on prey - absorption of the prey’s tissue through consumption – kills and eats another organism

· High trophic level, and high level on the food chain

· Ex: cnidarian, that immobilize and feed on prey using cnidocytes

· Protostome

· A division of the Bilateria in which the blastopore forms the mouth during development of the embryo and the anus appears later

· Spiral cleavage (embryology)

· Coelom forms from Schizocoel

· Pseudocoelomate

· A body plan of bilaterally symmetrical animals with a body cavity that lacks a complete lining derived from mesoderm

· Radial cleavage

· A cleavage pattern in deuterostomes in which newly formed cells lie directly above and below other cells of the embryo

· Found in some vertebrates and echinoderms

· From this cleavage pattern we can also infer that the organism is a deuterostome (blastopore becomes the anus) and that the coelom develops from an entercoel

· Radial symmetry body plan

· A body plan of organisms in which structures are arranged regularly around a central axis, like spokes radiating out from the center of a wheel

· Organisms with this body plan are sedentary (passive) and do not have cephalization

· Not necessarily triploblastic – don’t need muscle tissue because they don’t have a head to guide them with directed mouvement

· Radula

· The tooth-lined “tongue” of molluscs that scrapes food into small particles or drills through the shells of prey (chitinous ribbon)

· Used to collect organic debris from the organisms substrate

· Found in every class of mollusk except the bivalves

· Can be used by both herbivorous and carnivorous organisms

· Reefs

· SEE CORAL REEF

· Schizocoel

· In protostomes, the body cavity that develops as inner and outer layers of mesoderm separate

· At the junction of the lip of the blastopore, the cells undergo a differentiation to become mesoderm where they then proliferate and fill the space (solid mass)

· The mass then splits down the middle to for a space inside called the schizocoel

· Anotehr method of formation is the enterocoel

· Schizocoel indicates that the organism is a protostome, and has spiral cleavage

· Seminal receptacle

· In a hermaphrodite, this is the organ that collects and stores the sperm of the mate

·  This is used to ensure that the sperm doesn’t cause self-fertilization and is used to compartmentalize the different reproductive structures and functions

·  Seminal vesicle

· A vesicle that secretes seminal fluid

· Slushball earth

· Hypothesis suggesting that earth wasn’t completely frozen during Precambrian times

· Around the equator there was slushy earth. Some oxygenation, some photosynthesis and some oxidative organisms that is able to survive 

· Snowball earth

· Late Proterozoic 650Ma

· Earth reaches a point where there is so much energy being reflected and little energy being absorbed; we reach a point where the earth cannot compensate and the earth’s temperature constantly decreases and we get SNOWBALL EARTH

· The whole earth is one frozen mass. Underneath the ice we still have liquid water. But not much light penetration – not much photosynthesis

· Spiral cleavage

· The cleavage pattern in many protostomes in which newly produced cells lie in the space beween the two cells immediately below them

· Found in annelids, molluscs and sipuncula

· From this cleavage pattern we can also infer that the organism is a protostome (blastopore becomes the mouth) and that the coelom develops from an schizocoel

· Sponges

· From the phylum porifera

· Bodies consist of jelly-like meshyl sandwiched between two layers of cells

· Have some specialized cells, but also cells that can transform due to needs and migrate between the main cell layers and the mesohyl

· No nervous, digestive or circulatory system – rely on water flow through their bodies to obtain food and oxygen.

· Sessile aquatic animals

· Asymmetrical body plan

· Use sexual reproduction, releasing sperm cells (choanocytes) into the water to fertilize eggs (archeocytes) in other organisms. Sponges that are pumping water will receive the sperm which will be passed into an archoecyte to be fertilized

· Spongocoel

· The central cavity in a sponge

· Water enters the spongocoel through tiny pores (ostia) and exits through the larger opening (osculum)

· Can be a simple or complexly branched space

· Lined with choanocytes that create a current that allows water to flow in and out of the sponge providing oxygen and nutrients and spreading sperm when it is time for reproduction

· Suspension feeders

· An animal that ingests small food items suspended in water

· Ex: animals in the phylum cnidarian

· Transcription factors

· Proteins that recognize and bind to the TATA box and then recruit the polymerase

· Triploblastic

· An animal body plan in which adult structures arise from three primary germ layers: endoderm, mesoderm, and ectoderm

· Found in bilaterally symmetrical organisms because it is needed for cephalization and their movement

· Tube feet

· Found in starfish and relatives

· Found at the end of an organism’s arms, they capture food particles and pass onto one tube feet to the next until it enters the mouth into the digestive system 

· When the starfish and relatives were mobile, their tube feet was used to crawl across the ocean (locomotion)

· Tube feet have mucus covered, suckerlike tip and a small muscular bulb = ampulla 

· Water vascular system 

· Echinoderms (starfish and relatives) move using a system of fluid filled canals 

· In the sea star, the water enters the system through the madreporite, a sievelike plate on the aboral surface

· Short tube connects to the ring canal, which branches into radial canals 

· The radial canals connect to many tube feet 

· When the ampulla of the tube feet contracts, fluid is forced into the tube foot, causing it to lengthen and attach to the substrate 

· Tube feet contracts pulling the animal along  

