Archean Eon Keywords
Aerobic: oxygen is required for survival of the organism
· Means "requiring air", where "air" usually means oxygen
· Almost all animals, most fungi, and several bacteria are obligate aerobes, which require oxygen. Most anaerobic organisms are bacteria
Anaerobic: means without oxygen
· Anaerobic is used to indicate the absence of a common electron acceptor such as nitrate, sulfate or oxygen
· An anaerobic organism or anaerobe is any organism that does not require oxygen for growth. It could possibly react negatively and may even die if oxygen is present. There are three types:
· obligate anaerobes, which cannot use oxygen for growth and are even harmed by it
· aerotolerant organisms, which cannot use oxygen for growth, but tolerate the presence of it
· facultative anaerobes, which can grow without oxygen but can utilize oxygen if it is present
Antibiotic Resistance: a type of drug resistance where a microorganism is able to survive exposure to an antibiotic
· a gene for antibiotic resistance which had evolved via natural selection may be shared
· when antibiotics have been used to treat a virus, they become immune to it and are able to continue their normal functions
Archaea: a group of single-celled microorganisms
· They have no cell nucleus or any other membrane-bound organelles within their cells
· Initially, archaea were seen as extremophiles that lived in harsh environments, such as hot springs and salt lakes, but they have since been found in a broad range of habitats, including soils, oceans, marshlands and the human colon
· Archaea reproduce asexually by binary fission, fragmentation, or budding; unlike bacteria and eukaryotes, no known species form spores.
· Archaea possess genes and several metabolic pathways that are more closely related to those of eukaryotes, notably the enzymes involved in transcription and translation
ATP Sythetase (Synthase): an important enzyme that provides energy for the cell to use through the synthesis of adenosine triphosphate (ATP)
· ATP is the most commonly used "energy currency" of cells from most organisms. It is formed from adenosine diphosphate (ADP) and inorganic phosphate (Pi) which releases energy
· This energy is often in the form of protium or H+, moving down an electrochemical gradient, such as from the lumen into the stroma of chloroplasts or from the inter-membrane space into the matrix in mitochondria
Autotroph: an organism that produces complex organic compounds (such as carbohydrates, fats, and proteins) from simple inorganic molecules using energy from light (by photosynthesis) or inorganic chemical reactions (chemosynthesis)
· Autotrophs can be phototrophs or lithotrophs (chemoautotrophs)
· Phototrophs use light as an energy source, while lithotrophs oxidize inorganic compounds, such as hydrogen sulfide, elemental sulfur, ammonium and ferrous iron. Phototrophs and lithotrophs use a portion of the ATP produced during photosynthesis or the oxidation of inorganic compounds to reduce NADP+ to NADPH in order to form organic compounds
Bacillus Bacteria: a genus of Gram-positive, rod-shaped bacteria and a member of the division Firmicutes
· Bacillus species can be obligate aerobes or facultative anaerobes, and test positive for the enzyme catalase
· Under stressful environmental conditions, the cells produce oval endospores that can stay dormant for extended periods
Bacteria (Eubacteria):  a large domain of prokaryotic microorganisms
· Bacteria have a wide range of shapes, ranging from spheres to rods and spirals
· Bacterial cells do not contain a nucleus and rarely harbour membrane-bound organelles.
· Although the term bacteria traditionally included all prokaryotes, the scientific classification changed after the discovery in the 1990s that prokaryotes consist of two very different groups of organisms that evolved independently from an ancient common ancestor. These evolutionary domains are called Bacteria and Archaea
Bacterial Flagellum: long hair like structures that project from the cell surface and function in cell movement
· Made up of a single protein called flagellin which moves the cell by rotation
· It consists of 3 parts: the flagellum, the hook and the basal (motor)
· The polymerization of throughsands of copies of one protein forms the flagellum
· The central motor attaches to the hook that spins inside the rings embedded in the plasma membrane
Binary Fission: the subdivision of a cell (or body, population, or species) into two or more parts and the regeneration of those parts into separate cells (bodies, populations, or species)
· Produces two separate cells, populations, species, etc., whereas multiple fission produces more than two cells, populations, species, etc.
· Is a form of asexual reproduction and cell division used by all prokaryotes, (bacteria and archaebacteria), and some organelles within eukaryotic organisms
· The single DNA molecule first replicates, then attaches each copy to a different part of the cell membrane. When the cell begins to pull apart, the replicate and original chromosomes are separated. The consequence of this asexual method of reproduction is that all the cells are genetically equal, i.e have the same genetic material
Capsule: a layer that lies outside the cell wall of bacteria
· Forms a glycocalyx over the surface of the bacterial cell
· Enhances ability of bacteria to cause disease
· Most commonly found among gram-negative bacteria
Cellular Respiration : the set of the metabolic reactions and processes that take place in the cells of organisms to convert biochemical energy from nutrients into adenosine triphosphate (ATP), and then release waste products
· Nutrients commonly used by animal and plant cells in respiration include sugar, amino acids and fatty acids, and a common oxidizing agent (electron acceptor) is molecular oxygen (O2)
· Bacteria and archaea can also be lithotrophs and these organisms may respire using a broad range of inorganic molecules as electron donors and acceptors, such as sulfur, metal ions, methane or hydrogen
· Aerobic cellular respiration includes glycolysis, pyruvate oxidation, Kreb’s cycle and oxidative phosphorylation
Cellulose: what the cell wall of plan is composed of
Chemolithoheterotophs: organisms that uses an organic carbon source
· Build using carbon that already exists as part of an organic C-C bond
· Gets its source of high energy electrons from minerals
Chemolithotrophs : They thrive in habitats such as the deep sea or hydrothermal vents where reduced inorganic compounds are abundant
Chemoorganoheterotrophs : organism is one that requires organic substrates to get its carbon for growth and development
· Obtain energy, carbon and reducing equivalences from organic compounds
Chemoorganotrophs : breaks carbon bonds for energy and uses inorganic CO2 to make compounds
· [bookmark: _GoBack]Organic chemicals include glucose and acetate
· These are all animals, fungi, protozoa and some bacteria
Chitin: what the cell wall in fungi is composed of
· N-acetyl-glucosamine monomers form chitin
· Monomers are strung together to form fibers giving the cell wall its strength
Circular Genome: bacterial plasmids have a circular genome
· Found in viruses, bacteria and archea
· Organisms with plasmids do not have a double stranded DNA, their DNA is in the form of a plasmid
Coccal Bacteria: spherical shaped bacteria
· One form of morphology used to identify bacterial types before it became clear how diverse bacteria are
Conjugation: when plasmids transfer themselves between bacteria
· If a bacterium with pilli and one without meet, they become connected and a single stranded copy of the plasmid DNA is transferred from the F-positive to the other F-negative bacterial cell
· A form of horizontal gene transfer
Cyanobacteria: a phylum of bacteria that obtain their energy through photosynthesis
· Also known as blue-green algae, blue-green bacteria, and Cyanophyta
· The ability of cyanobacteria to perform oxygenic photosynthesis is thought to have converted the early reducing atmosphere into an oxidizing one, which dramatically changed the composition of life forms on Earth by stimulating biodiversity and leading to the near-extinction of oxygen-intolerant organisms
Daughter Cell: cell divison is the process by which a parent cell divides into two identical daughter cells
· occurs in mitosis & miosis (not identical)
· contain 46 chromosomes (diploid)
Electron Donor: a chemical entity that donates electrons to another compound. It is a reducing agent that, by virtue of its donating electrons, is itself oxidized in the process
· In biology, electron donors release an electron during cellular respiration, resulting in the release of energy
Electron Receptor: a chemical entity that accepts electrons transferred to it from another compound. It is an oxidizing agent that, by virtue of its accepting electrons, is itself reduced in the process
· In biology, a terminal electron acceptor is a compound that receives or accepts an electron during cellular respiration or photosynthesis. All organisms obtain energy by transferring electrons from an electron donor to an electron acceptor. During this process (electron transport chain) the electron acceptor is reduced and the electron donor is oxidized
Electron Transport Chain: couples electron transfer between an electron donor (such as NADH) and an electron acceptor (such as O2) with the transfer of H+ ions (protons) across a membrane
· Electron transport chains are the cellular mechanisms used for extracting energy from sunlight in photosynthesis and also from redox reactions, such as the oxidation of sugars (respiration)
· In chloroplasts, light drives the conversion of water to oxygen and NADP+ to NADPH with transfer of H+ ions across chloroplast membranes 
· In mitochondria, it is the conversion of oxygen to water, NADH to NAD+ and succinate to fumarate that generates a proton gradient.
Eukaryota: the third domain that gained acceptance in the 1930’s
· Includes all organisms with eukaryotic cells
· Membrane bound organelles
· Further subdivided into kingdoms: Protista, fungi, plantae and animalia
· Uses mitosis and meiosis for replication
· Flagellum has a whip like movement
Extremophiles: an organism that thrives in physically or geochemically extreme conditions that are detrimental to most life on Earth
· Organisms that live in more moderate environments may be termed mesophiles or neutrophiles
· Archea are extremophiles that were found on meteorites during the Hadean eon
Fermentation: the process of extracting energy from the oxidation of organic compounds, such as carbohydrates, using an endogenous electron acceptor, which is usually an organic compound
· Fermentation is important in anaerobic conditions when there is no oxidative phosphorylation to maintain the production of ATP (Adenosine triphosphate) by glycolysis
· Homolactic fermentation is the production of lactic acid from pyruvate; alcoholic fermentation is the conversion of pyruvate into ethanol and carbon dioxide; and heterolactic fermentation is the production of lactic acid as well as other acids and alcohols
· Sugars are the most common substrate of fermentation, and typical examples of fermentation products are ethanol, lactic acid, lactose, and hydrogen
Flagellar Hook: part of the flagellum
· Transmits rotational torque from motor 
· Tubular structure
· Allows axis of helix to point directly away from the cell
Flagellar Motor: 
F-Negative and F-Positive Bacteria: presence of a fertile gene on the plasmid produces pilli on the surface of the cell wall
· F-positive have the fertility factor, F-negative do not
· If one of each kind encounters, the two become connected
· A single stranded copy of the plasmid DNA is transferred from the F-positive bacterium to F-negative bacteria cell
· Used in the process of conjugation
Gram-Negative: bacteria that do not retain crystal violet dye in the Gram staining protocol
· In a Gram stain test, a counterstain (commonly safranin) is added after the crystal violet, coloring all Gram-negative bacteria with a red or pink color. The test itself is useful in classifying two distinct types of bacteria based on the structural differences of their bacterial cell walls. Gram-positive bacteria will retain the crystal violet dye when washed in a decolorizing solution
· The pathogenic capability of Gram-negative bacteria is often associated with certain components of Gram-negative cell walls, in particular, the lipopolysaccharide layer (also known as LPS or endotoxin layer)
Gram-Positive: bacteria that are stained dark blue or violet by Gram staining
· His is in contrast to Gram-negative bacteria, which cannot retain the crystal violet stain, instead taking up the counterstain (safranin or fuchsine) and appearing red or pink
· Gram-positive organisms are able to retain the crystal violet stain because of the high amount of peptidoglycan in the cell wall. Gram-positive cell walls typically lack the outer membrane found in Gram-negative bacteria
Halophiles: archea that love salt
· They are found in very salty environments such as the dead sea
· Fall into the domain archea
Heterotroph: an organism that cannot fix carbon and uses organic carbon for growth
· Heterotrophs can be divided into two broad classes: photoheterotrophs and chemoheterotrophs. Photoheterotrophs, including most purple bacteria and green bacteria, produce ATP from light and use organic compounds to build structures. Chemoheterotrophs produce ATP by oxidizing chemical substances. There are two types of chemoheterotrophs: chemoorganoheterotrophs and chemolithoheterotrophs
· This contrasts with autotrophs, such as plants and algae, which can use energy from sunlight (photoautotrophs) or inorganic compounds (lithoautotrophs) to produce organic compounds such as carbohydrates, fats, and proteins from inorganic carbon dioxide
· More than 95% of all organisms are heterotrophic
Hoizontal Gene Transfer: any process in which an organism incorporates genetic material from another organism without being the offspring of that organism
· Ex. Conjugation, transformation, transduction
Lithotrophs: uses inorganic substances to obtain reducing equivalents for energy conversion
· Ex. Iron which is oxidized to iron oxide
Methanogens: methane produces that are part of the archean domain
· Live in anaerobic conditions, even a trace of oxygen is toxic to them
· Combine hydrogen and CO2 to build organic molecules resulting in methane as a by-product
· Found in landfill and garbage disposal, recycling organic material
Monera: kingdom that contains unicellular organisms without a nucleus
· Ex. Bacteria
· Has been divided into two domains, archea and bacteria
Nitrogen Fixation: the natural process, either biological or abiotic, by which nitrogen (N2) in the atmosphere is converted into ammonia (NH3)
· This process is essential for life because fixed nitrogen is required to biosynthesize the basic building blocks of life, e.g., nucleotides for DNA and RNA and amino acids for proteins
· Cyanobacteria inhabit nearly all illuminated environments on Earth and play key roles in the carbon and nitrogen cycle of the biosphere. In general, cyanobacteria are able to utilize a variety of inorganic and organic sources of combined nitrogen, like nitrate, nitrite, ammonium, urea, or some amino acids
Nucleoid: an irregularly-shaped region within the cell of a prokaryote that contains all or most of the genetic material
· Experimental evidence suggests that the nucleoid is largely composed of DNA, about 60%, with a small amount of RNA and protein
· In contrast to the nucleus of a eukaryotic cell, it is not surrounded by a nuclear membrane
Oxidized: during a redox reaction, the compound which loses electrons is oxidized
· The compound becomes more positive
Pathogen: a microbe or microorganism such as a virus, bacterium, prion, or fungus that causes disease in its animal or plant host
· There are several substrates including pathways whereby pathogens can invade a host; the principal pathways have different episodic time frames, but soil contamination has the longest or most persistent potential for harboring a pathogen
· The body contains many natural orders of defense against some of the common pathogens in the form of the human immune system and by some "helpful" bacteria present in the human body's normal flora
· Today, while many medical advances have been made to safeguard against infection by pathogens, through the use of vaccination, antibiotics, and fungicide, pathogens continue to threaten human life
Penicillin: group of antibiotics
· Many types of bacteria are now resistant 
· First drugs that were effective against previously serious diseases such a syphilis
Peptidoglycan: a polymer consisting of sugars and amino acids that forms a mesh-like layer outside the plasma membrane of bacteria (but not Archaea), forming the cell wall
· The peptide chain can be cross-linked to the peptide chain of another strand forming the 3D mesh-like layer
· Peptidoglycan serves a structural role in the bacterial cell wall, giving structural strength, as well as counteracting the osmotic pressure of the cytoplasm
· A common misconception is that peptidoglycan gives the cell its shape; however, whereas peptidoglycan helps maintain the structure of the cell, it is actually the MreB protein that facilitates cell shape. Peptidoglycan is also involved in binary fission during bacterial cell reproduction.
· The peptidoglycan layer is substantially thicker in Gram-positive bacteria (20 to 80 nanometers) than in Gram-negative bacteria (7 to 8 nanometers), with the attachment of the S-layer
Periplasm: the space between the peptidoglycan cell wall and the inner membrane of gram-negative bacteria
· Space outside inner membrane of gram-positive bacteria
· Contains proteins and a lose network of peptidoglycan chains
Photoheterotrophs: heterotrophic organisms that use light for energy, but cannot use carbon dioxide as their sole carbon source
· They use organic compounds from the environment to satisfy their carbon requirements
· They use compounds such as carbohydrates, fatty acids and alcohols as their organic "food"
· Examples are purple non-sulfur bacteria, green non-sulfur bacteria and heliobacteria
Photosynthesis: a chemical process that converts carbon dioxide into organic compounds, especially sugars, using the energy from sunlight
· Photosynthesis occurs in plants, algae, and many species of bacteria, but not in archaea
· In plants, algae, and cyanobacteria, photosynthesis uses carbon dioxide and water, releasing oxygen as a waste product. Photosynthesis is vital for all aerobic life on Earth
· In addition to maintaining normal levels of oxygen in the atmosphere, photosynthesis is the source of energy for nearly all life on earth, either directly, through primary production, or indirectly, as the ultimate source of the energy in their food, the exceptions being chemoautotrophs that live in rocks or around deep sea hydrothermal vents
· In plants and algae, photosynthesis takes place in organelles called chloroplasts
Phototrophs: the organisms that carry out photosynthesis to acquire energy
· They use the energy from sunlight to convert carbon dioxide and water into organic material to be utilized in cellular functions such as biosynthesis and respiration
· Most phototrophs are autotrophs, also known as photoautotrophs, and can fix carbon. They can be contrasted with chemoautotrophs that obtain their energy by the oxidation of electron donors in their environments
Pilli: hair-like appendages found on the surface og many bacteria
· Antigenic
· Formed when a fertile gene is present
Plasmid: a DNA molecule that is separate from, and can replicate independently of, the chromosomal DNA
· They are double-stranded and, in many cases, circular
· Plasmids usually occur naturally in bacteria, but are sometimes found in eukaryotic organisms
· Plasmids can be found in all three major domains: Archea, Bacteria, and Eukarya
· Unlike viruses, plasmids are "naked" DNA and do not encode genes necessary to encase the genetic material for transfer to a new host, though some classes of plasmids encode the sex pilus necessary for their own transfer
Prokaryote: a group of organisms that lack a nucleus or any other membrane bound organelles
· Belong to bacteria and archea domains
· Use asexual reproduction
Proton Gradients: used in the molecular motor for energy
· Has 2 components:
· Charge difference across the lipid bilayer
· Chemical component
Redox Pair:
Reduced: occurs during a redox reaction, and a compound gains electrons
· Compound become more negative

Spirochete Bacteria: celically coiled cells (spiral)
· gram-negative bacteria
· flagella run lengthwise between inner membrane and outer membrane in periplasmic space
· this causes twisting motion allowing spirochete bacteria to move about
Stromatolites: take CO2 and light and combine it with water to stitch together C-C bonds
· a layer of mucus often forms over mats of cyanobacterial cells
· can grow layers of films
· these are the first photoautotrophs
Thermophiles: achean that adore extreme weather (hot or cold)
· can be anaerobic or aerobic
· found in sulfur rich water such as hot springs and deep thermal vents
Transduction: the process by which DNA is transferred from one bacterium to another by a virus
· It also refers to the process whereby foreign DNA is introduced into another cell via a viral vector
· Transduction does not require cell-to-cell contact
· Transduction and specialized transduction is especially important because they explain how anti-biotic drugs become ineffective due to the transfer of resistant genes between bacteria. In addition, hopes to create medical methods of genetic modification of diseases such as Duschenne/Becker Muscular Dystrophy are based upon these methodologies
Transformation: the genetic alteration of a cell resulting from the direct uptake, incorporation and expression of exogenous genetic material (exogenous DNA) from its surroundings and taken up through the cell membrane(s)
· Occurs naturally in some species of bacteria, but it can also be effected by artificial means in other cells
· Transformation is one of three processes by which exogenous genetic material may be introduced into a bacterial cell, the other two being conjugation (transfer of genetic material between two bacterial cells in direct contact), and transduction (injection of foreign DNA by a bacteriophage virus into the host bacterium)

