Biology, biologists and biosciences (keywords) 
Ages of sand: 
1) teloscope for observations far out into space. 
2) microscope in the mid-1670s. Allows us to observe the detail of the cell. 
3) silica based computer chip of the 1960’s for computational strengths permitting the analysis of data and asking question that were previously impossible to answer – mathematical models of biological systems, ecosystem structures, even unraveling the history of organisms.  
4) fiber optic cables, allowing the transmission of huge amounts of data and information instantly around the world. Allows social and p2p networking for scientists to work together on a global scale
Analogy - A similar trait/solution that appears in two or more unrelated organisms. ex: bats and birds
Binomial Nomenclature - A two part naming system assigned to organisms based on characteristics. Homo sapien
Binomen - the 2 part name
Biogeography - The study of the relationship between the distribution of organisms and their ecosystems. Comte de buffon is considered the father of biogeography
Catastrophe Theory - A Theory which attributes the distinct layers of geological strata were marked by times of dramatic change in the environments that cause large mass extinctions.
Cell Theory - theory that believes cells are the fundamental structure. Three points: 
· all living organisms are made of cells
· cell is the basic building unit of life 
· all cells come from preexisting cells
Chronological Prediction - the non-scientific meaning of prediction – predictions involving horoscopes and the foretelling of future events.
Cladogram - A branching diagram showing phylogenetic relationships. Lines can be traced backed to where they branch off and these branching points are where a common ancestor is believed to have existed.
Common Ancestry - A group of organisms that have a common descent. The first living organism was Luca; thus every organism is a descent of it.
Constancy of species: theory which states that every animal was created in the same form that they presently are and that there has been no change.
Control – sample that tells what would be seen in the absence of the experimental manipulation
Convergent Evolution - The emergence of similar trait in unrelated species. 
Georges Cuvier (1769-1832):
· geologist who discovered bones of extinct animals
· Developed the concept of extinction. Thereby explaining fossils of non existent animals
· Suggested catastrophism - rapid changes to explain that each layer of fossils represented the remains of organisms that had dian in a local catastrophe
Erasmus Darwin (1731-1802):
· Translated Linnaeus’ work to english.
· Began to see patterns in animals suggesting common ancestry (expresses in a poem)
· Challenges scala because animals aren’t supposed to have changed
· influence on charles
Deduction - general to specific - knowing what is and then that will happen no matter what; ex: F=ma ; thus i f equal force to 2 objects with different mass, the lighter will accelerate faster
Descent With Modification - As each generation is born, certain traits are selected by the environment. These traits will become more pronounced over time due to natural selection. Passed down through genetics
Divergent Evolution - accumulation of differences between groups which can lead to the formation of new species, usually a result of diffusion of the same species to different and isolated environments. For example, the vertebrate limb.
Domain – highest taxonomic rank of organisms. contains bacteria, archaebacteria, and eukarya
Empirical Observation – observations observed from experiments
Essentialism – theory that everything has an essence, or perfect form. once created, this perfect form will never change. in reference to animals, all generations of animals will always be the same because the previous generation will pass on their exact essence to the next generation
Eukaryotes – contains membrane-bound organelles in which specific metabolic activities take place. Has a true nucleus.
Evolutionary tree or phylogenetic tree: branching diagram showing the evolutionary relationships among organisms. It is based on their phylogenetic traits and genomic traits. The groups joined together in the tree are implied to have descended from a common ancestor.
Extinction - the death of an entire species
Fact - A hypothesis or theory which has been tested to be absolutely true in all cases. Scientific facts are generally believed to be independent of the observer: no matter who performs a scientific experiment, all observers will agree on the outcome
Fitness - How well an organism passes on its genetics to the next generation
Fossil record - The collection of all fossils and their placement in the rock strata. This provides information about the history of living organisms (where they lived, how long ago, their appearance, their lineage) 
Germ theory - A theory which proposes that the cause of many disease are micro-organisms (germs) versus the once believed spontaneously generated sicknesses - acts of god(s)
Historical narrative - writing history in a story-based form.
Homology - Similarities in structure and anatomy, but not necessarily function, due to similar ancestry
Homoplasy - Similarities in species that are not found in their common ancestor that are the result of convergent or parallel evolution
Huxley (Julian) - combined darwins theory of evolution with mandel's law of segregation and independant assortment to explain where variation comes from - gene frequency. this also explained the mehanism behind gradual changes
Hypothesis - An explanation of how something works that is based on existing scientific literature or on observations of the natural world. Scientific hypotheses must be testable.
Induction - specific to general - observe a bunch of events and hope to find a major pattern. Unlike deduction induction can be wrong. ie: Whenever I throw an object into the air, it falls back down. Thus all objects fall down. This is induction because it is not always true (if no force acting down; in this case gravity) Deduction would be more like, If i throw up an object,this objeect will keep going up unless an external force acts on it...blablabla
Jean-Baptiste Lamarck (1744-1829):
· Attempted to explain where change comes from
· Explains how the essence of animals changes based on the principle of use and disuse - parts grow depending on how much they are used
· Changes that an animal requires through it’s lifetime are inherited by its offspring; this is related to it’s essense.
· Believed that since the essence changes, the next generation will have these more adapted parts
· 4 important contributions: 1) Proposed that all species change through time; 2) recognised that changes are passed from generation to generation; 3) suggested that organism change in response to their environment; 4) Hypothesized a method for this change
· Inheritance of acquired traits - parents pass on modified essence to offspring
Law - An established principle though to be universal and invariable
George-Louis Leclerc, Comte de Buffon (1707-1788):
· father of biogeography
· noticed that certain animals change depending on environment
· Principle of Biodiversity: bodies of animals match their environments
· Believed in theology so as the animals moved from the garden of eden, their bodies changed
· contradicts scala which says no change cause animals already perfect
Linnaean taxonomy - system for classifying animals into a hierarchy: Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species. Genus is generally a noun, and species is either a noun or an adjective
Carolus Linnaeus (1707-1778):
· Botanists who catalogued and organized various plants and animals discovered around the world
· Gave a nested hierarchical method for naming and classifying organisms
· Created the binomen
Logical prediction - prediction that is most often expressed as an “if” and “then” statement – if I alter this variable in a controlled experiment then my hypothesis predicts that this should happen. 
Charles Lyell (1797 - 1875):
· A geologist who notices that rocks have distinct strata which are always in a distinct sequences 
· He travels the world and takes rock profiles and organizes them into a geological time scale by resemblance of fossils to current animals (the closer resemblance, the more frequent)
· Sees that these strata represent a history of sedimentation and creation of rock over time. This is a slow process and is absolutely impossible to have only started on oct 23 , 4004 bce; thus, the world is a lot older.
· Believes in uniformitarian: the same processes that changed the past world are still the processes present today
Gregor Mendel (1822 - 1884):
· Pea Plant geneticists; considered the father of modern genetics
· States that inheritable traits are passed from generation to generation in discrete packages. Offspring get half their "package" from one parent, and half from the other. All the packages mix randomly between parents to make variation. These packages also distribute independently 
· Proposes the Law of Segregation: each parent passes on one allele (or package of a trait) to its offspring
· Proposes the Law of Independent Assortment: the gene (or package) for one trait does not affect the gene (or package) of other traits. Ie: Having brown hair doesn’t affect your eye color
Modern biology - Biology is the study of organic life, from the structure and function of biomolecules through the complex evolutionary and regulatory processes of cells, organisms, populations, communities, and ecosystems. (sound good? -Rami)
Natural sciences - descriptive sciences “biology” - uses narratives to support theories vs the physical sciences that use mathematics.
Natural selection - Survival of the fittest. Organisms with the most favourable traits, based on the environment, are more likely to survive and pass on their genetics to future generations. These traits which are favourable will become of higher frequency in future generations.
Null hypothesis - a hypothesis which explains how a manipulated variable has no effect; thus an observed difference between two samples would be caused by chance
Organicists - view that life is ruled by the laws of physics and chemistry, but that through the genetic program the whole was more than the sum of its parts – a concept referred to as emergence, or emergent properties. A combination of physicalist and vitalists thought.
Louis Pasteur (1822-1895):
· proposed germ theory 
· explains that life does not come from spontaneous generation, but from previous life.
Physical sciences - Any of the sciences concerned with the study of inanimate objects; Uses deduction
Physicalists -  philosophical position that everything which exists is no more than its physical properties; all animals are just machines affected by physical and chemical laws. Attempted to explain life through machinery.
Prokaryotes - Organism characterized by the lack of membrane bound organelles, and the lack of a true nucleus. All metabolic processes occur in the cytoplasm
Proximate causes - The immediate cause; a How question. (find an example...); addresses the mechanics of the here and now and most often is observed through morphology and behaviour expressed as the phenotype – looking at genes in action.
Sampling error - inaccuracy in estimating a value that is caused by only a portion of a population being tested rather than the whole 
Scala naturae - The great chain of being is a concept derived from Plato and Aristotle that details a strict, religious hierarchical structure of all matter and life, believed to have been created by God. This system was created at a single moment, perfect, and eternal
Schleiden and Schwann - Proposed cell theory. Schleiden was a botanist, and Schwann was a zoologist.
Scientific revolution - refers to the history of science in the early modern period where development in mathematics, physics, astronomy, biology, medicine, and chemistry transformed the views of society. The scientific revolution began in the 15ht century and continued through the late 18th century, the later period a.k.a. the Enlightenment
Special creation -  theological belief which states that the universe and all life in it originated in its present form by divine decree.
Synthetic theory of evolution - synthesis of mendelian genetics and darwinian selection into a modern theory of evolution. Uses genetics to explain evolution
Taxon (taxa) - any group or rank in biological classification 
Taxonomy - The science of describing, classifying, and naming organisms. Ie: classifying organisms into their Linnean taxonomy based on shared characteristics or genetics
Theory - a well-substantiated explanation or a set of statements that have been confirmed over the course of many independent experiments. In comparison, theories are more certain that hypotheses, but less certain than laws
Transitional forms - a fossil that exhibits traits common on both its ancestral group and its descendent group
Transmutation - transformation of one species into another species through a spontaneous change in its essence
Transmutation of Species - the first explanation to how species change. Proposed by Jean Baptiste Lamarck. States that species change on a principle of use and disuse. When an organism uses a trait, that trait will become more pronounced. This changes its essence and this change will be passed to its offspring, known as the inheritnace of acquired traits 
Ultimate causes - why question (and??)  deals with the much more variable aspect of biology, the changes in the genetic programs and the underlying genotype.
Uniformitarian theory - the belief that the same natural laws and processes that operate in the universe today, have always operated in the universe in the past. These processes can explain all geological changes
Vestigial structures - refers to an organ or part of a body, which is greatly reduced from its original ancestral form and is no longer functional or is of reduced or altered function.
Vitalists -  the belief that all the functions of living organisms are due to an unknown vital principle (an essence) distinct from all chemical and physical forces




Hadean Key Words

Adhesion -  The force of attraction between two molecules or contacting bodies. The binding of one cell to another cell next to it. An example would be the tight junction found between plant cells.
Archaean eon  :
· (3.8 bya - 2.5 bya)
· Anaerobic bacterial life, oxygen starts to accumulate.
· Biochemical shift: Splitting water to create proton gradient; with oxygen as a waste product.
· Metals present on the Earth oxidize.
· This period lasted 1300 Ma
Biomonomers - Simple carbon monomers that were present in the ancient oceans. They were the basic building blocks that preceded the biopolymers; ie: amino acids and nucleotides. The miller experiment best represents the initial conditions that created the biomonomers.
Biopolymers -  Versatility of the carbon atom allowed the biomonomers present in the ancient oceans to combine and form more structures; these structures include peptides, rna strands, and polysaccharides. The primordial soup had multiple environmental factors that acted as catalysts in the formation of these biopolymers from biomonomers. ie: clay sheets.
Carbon - An extremely versatile molecule that is described as the basis of life on Earth. 
Central dogma - Scientists are simply not aware what came first, the DNA, RNA or proteins. All three are interrelated to one another by the dogma. The amino acid sequence in the protein is determined by the mRNA molecule which gets it’s information from the DNA. A three part chicken and egg story. DNA + transcription = RNA; RNA + translation = Protein. Proteins then catalyse DNA replication.
Chemical evolution - Development of simple chemicals into more complex compounds
- Cooling of primitive earth lead to creation of inorganic compounds
- Through energy capture (lightning, thermal vents) small organic were created
Cohesion - The intermolecular force that holds together alike molecules such as water; Intermolecular forces include hydrogen bonding.
Crystal lattice of water - Solid H2O (ice) has a crystalline structure and a lower density than liquid H2O (water)
- At 4C, water arranges itself with neighbouring molecules into a honeycomb shape
- This is due to hydrogen bonds, in liquid the lattice breaks, in ice the lattice is solid
- Biological importance: Ice (less dense) forms at tops of bodies allowing the lower volume of liquid water to continue supporting life
- Also, liquid water organizes such that the O is attracted to the H
Emergence -  The expression which means that the sum is more than the parts when put together. Salt is composed of sodium and chlorine, sodium is a highly reactive metal and chlorine gas is poisonous when inhaled, however place those two together and you obtain table salt. A harmless compound, therefore the sum of two different elements is not just the addition of the parts. (Example of myoglobin and hemoglobin can be used as well)
Evaporation - A change from liquid to vapour/gaseous form. 
Geological time scale - The division of the Earth’s history into four different eons, within these eons are eras. They involve hundreds of millions of years. These distinct times are determined by the various layers of sedimentary rocks present. Happy animals play poker: Pimp my cat = hadean, archaean, proterozoic, phanerozoic - paleozoic,  mesozoic, cenozoic
Green house gases -Water vapour, carbon dioxide, methane, nitrous oxide, and ozone
- These gases foster the accumulation of heat in the lower atmosphere
- These gases are also believed to be the building blocks of organic systems today
Hadean eon (4.6 bya - 3.8 bya) - An era that spanned billions of years ago when the earth was still forming it’s crust. The Earth was continuously bombarded by meteors/asteroids that caused the water to evaporate from the surface and come back down once again as rain when the earth cooled. includes the formation of the solar systems and planets.
Hydrogen bond - A chemical bond formed when the slightly positive hydrogen atom is attracted to the slightly negative negative atom of a polar covalent bond in another molecule.
Hydrophilic - Having an affinity for water. Capable of interacting with water using hydrogen bonds.
Hydrophobic - Lacking an affinity for water; repelling water.
Hydrothermal vents - Present in the deepest parts of the ocean where the crust of the earth is thin. They occur where the core of the planet releases gases and molten rocks. It creates a brew of organic molecules suggesting a possible source of the first organic molecules. archaebacteria live in these areas.
Interstellar organic compounds - Organic compounds believed to come from “interstellar space dust”
- Contingent for origin of life due to possible introduction of organics
- Organic material came from meteorites (meteorites contain water; likely that it wasnt pure water)
Interstellar space dust -Interstellar space dust - Meteorites and smaller particles from space
- Focus on materials from space that landed on earth
- Certain interstellar space dust may have organic compounds on them
Micelles - an enclosed lipid membrane in an aqueous environment cause by hydrophobic interations.They form when a proper ratio of lipids and water molecules are placed together. They are formed by when an agitation in the surrounding environment occurs. hydrophobic components facing inwards
Miller experiment - An experiment that replicated the variables present in the primordial soup (Ammonia, lightning, heat); for the purpose of determining whether biomonomers could be produced spontaneously in the Earth’s early atmosphere. 
Nonpolar compound - A compound comprised of chemical bonds arranged in such a way that there is an even distribution of charge. This trait makes them immiscible with water (hyrophobic).
Panspermia - A speculation that a living organism with the machinery for the central dogma within it arrived on a meteorite. For such a theory to hold true however, said organism would have to withstand extreme weathers from space and upon impact. A likely candidate has arised since the discovery of extremophilic archaea; also endospores
Phanerozoic eon (543 Ma – Present) - Fourth major eon in earth’s history
- Introduction, and explosion of multicellular organisms
- Consists of various eras, separated by mass extinctions by means of catastrophes
Polar compound - A compound made of of molecules joined by asymmetrical bonds. Such as HF.
Prebiotic soup - An ancient environment rich in organic compounds that are supplemented by the hydrothermal vents and from meteorite materials. Coupled with lightning strikes and heavy rain showers,  It provided the necessary building blocks to support life on Earth.
Proteins first hypothesis - A hypothesis proposing that proteins are the first molecule in answer to the Central Dogma. It states that the crystal like charged array of clay bonded peptides and stitched them together to form RNA molecules. In this hypothesis, clay acts as a catalyst that provides the medium to form RNA from proteins.
Proterozoic eon (2,500 – 543 Ma) - Third major eon in earth’s history
- Oxygen atmosphere, single celled aerobic organisms
- Introduction of first eukarya, the protists
Protocells - A vesicle embedded with proteins pumps, allowing for a variety of complex biochemical interactions including the synthesis of RNA and DNA to continue without running out of organic materials. Protocells cover one or two of the criteria required to form a true cell.
Reducing atmosphere - Condition preventing oxidation by removal of oxygen and other oxidizing agents
- Before oxygen filled earth’s atmosphere, this was believed to be the case
- With no oxygen, clays and other iron minerals had a different appearance
RNA world - A hypothesis proposing that RNA’s are the first molecules in answer to the Central Dogma. If an RNA strand had autocatalytic abilities and was able to replicate itself; then a specialized type of RNA would begin stitching strings of amino acids. After that, the RNA would need to have it’s information stored in a more stable form, thus forming the double stranded DNA.
Specific heat - The amount of energy required to raise one gram of substance by one degree (Celsius). This plays a role in the formation of the atmosphere of the earth as water was continuously evaporated and condensed by meteor strikes. 
Spontaneous origins - The idea that life was spontaneously created by divine decree (god)
Surface tension - The intermolecular attraction near the surface of a liquid, these attractions pull the top molecules inward so they do not mix with the object on the liquid. At the surface of water, molecules have stronger hydrogen bonds, allowing insects to “walk” on water.
Surfactant - An active agent that causes surfaces to be hydrophobic. (decreases surface tension so hydrophobic)
Vesicles - A membrane structure that is made of a lipid bilayer; it encloses an aqueous environment. It offers an isolated environment that allows biochemical reactions to occur. It is present as cell membranse and as compartments in ancient years.
Volcanic outgassing - Volcanic activity which produced mainly gases such are CO2
- Important during the period of “snow ball earth” where temperatures on the
surface were very cold yet volcanic activity was prevalent


Archean Eon Key Words

Aerobic - An organism that uses a type of respiration which uses Oxygen as the final electron acceptor (aerobic respiration)
- One of the most efficient ways of extracting energy from food molecules when compared to anaerobic respiration.
- This method of obtaining energy is obligated, meaning the organism cannot rely on this energy yielding mechanism without the presence of oxygen.
Anaerobic - An organism that uses inorganic materials as the final electron acceptor.
- Obligated anaerobic organisms perish when placed in an environment rich with highly electronegative elements such as oxygen.
- 
Antibiotic Resistance - The ability of bacteria to withstand antibiotics through four main methods:
1) Gram negative bacteria have an outer membrane of liposaccharides, providing a very sturdy and resistant polymer.
2) Membrane-bound pumps help push antibiotics out of the cell.
3) Horizontal gene transfer of antibiotic resistance gene in the plasmid can cause multiple bacterial species to become resistant to the same antibiotic.
4) Produce molecules that bind to the antibiotic, rendering it useless.
Archaea - Domain of prokaryotes.
- Extremophiles; found in environments such as hot springs, hydrothermal vents, the ocean floor and salt lakes.
- Shares cellular features with prokaryotes, eukaryotes and some are unique to archaea.
ATP Synthase - Membrane-spanning protein complex, molecular motor that spins as protons move through the channel across a chemical/electric gradient; synthesizing ATP.
Autotroph - An organism that produces its own food using carbon dioxide and other simple inorganic compounds.
- Energy obtained from the sun or from oxidation of inorganic or organic substances is required.
- Provide almost all of the energy for organisms in higher pecking orders.
Bacillus Bacteria - Rod like shaped bacteria.
- 
Bacteria (Eubacteria) - Have a round DNA shape with a plasmid to store extra DNA.
- Use a large variety of metabolic strategies.
- Formylmethionine is the first amino acid present in all peptide chains.
Bacterial Flagellum - Powers the movement of the bacteria using protons. The proton gradient forces the proton to flow through the shaft, causing it to turn.
- Important locomotive and adhesive organelle.
Bacteriophage - A virus consisting of an outer protein hull enclosing genetic material.
- Enters the host, sends in genetic code with information forcing the host cell to synthesize viral DNA; shutting down the host cell in the process.
- Much smaller than bacteria and often used in therapy against antibiotic resistant bacteria.
Binary Fission - Most common form of reproduction in bacteria.
- Asexual form of reproduction, bacterial cell divides with exact copies of its genome.
- Daughter cells are exact copies.
Capsule - Mucilaginous capsule form a glycocalyx layer over the outer membrane.
- Allows the bacteria to protect itself from environment and to stick to surfaces, resulting in a biofilm.
Cellular Respiration - The process by which ATP is produced using the potential energy from food molecules.
- Occurs in three stages: Glycolysis, Citric acid cycle & electron transfer system.
- This process occurs in all eukaryotes and some prokaryotes.
Cellulose - Structural carbohydrate made on plant cell walls.
- Made out of beta glucose polymers.
- Cellulose in a cell is exported to its outer membrane using golgi bodies. (Not entirely sure of this)
Chemolithoheterotroph - Oxidize substances such as hydrogen, iron, sulfur, ammonia and nitrates as an energy source.
- They use organic compounds as their carbon source.
-
Chemolithotrophs - Oxidize inorganic substances for an energy source.
- Use Carbon dioxide as their energy source.
Chemoorganoheterotrophs - Organisms that use organic molecules for energy and carbon.
-Example: Animals & Fungi
Chemoorganotrophs - Organisms that use carbon dioxide as their source of carbon.
Chitin - A polymer of nitrogen containing polysaccharides rendering a tough protective coating.
- Major constituent of the cell walls for Fungi and exoskeleton of many arthropods.
Circular Genome - Characteristic of bacteria and Archaea.
- Plasmids can separate from the genome or can be reintegrated back to it.
Coccal Bacteria - Eubacteria characterized by a spherical shape.
Conjugation - Exchange of genetic material via the plasmid between two bacterial cells.
- This mechanism allows for antibiotic resistance to spread at alarming rates.
- This exchange occurs through a pilus ( A connection between two bacteria).
Cyanobacteria - First organisms to harness electrons from water by oxidation; releasing oxygen as a byproduct.
- Reproduce by binary fission.
- Capable of nitrogen fixation.
- Use the same chlorophyll pigments as algae and plants.
Daughter Cells - One or more cells formed in the division of a parent cell.
Electron Donor - The reducing agent, it is oxidized.
Electron Acceptor - The oxidizing agent, it is reduced.
- Oxygen plays a major role as the final electron acceptor in the electron transport chain.
Electron Transport Chain - Electrons flow through a series of proton pumps and build a protein gradient.
- ETC is the final part of cellular respiration, it synthesizes ATP using the energy created by the gradient formed.
- These electrons are provided by carrier electrons as a result from the Kreb Cycle and glycolysis.
Eukaryota - Organisms that have a true kernel (genetic material enveloped by a nucleic envelope).
- They also have specialized organelles.
- Also, the DNA is packaged in histones.
Extremophiles - Archaea that live in extreme environments, high temperatures etc.
- They are able to survive these extreme environments with their stable DNA containing more G-C  than A-T bonds.
Fermentation - An anaerobic cellular process in which organic foods are converted into simpler compounds, and chemical energy ATP is produced.
-There are two types of eukaryotic fermentation: Lactate and alcohol.
Flagellar Hook - Basal portion of bacterial flagellum, the hook is attached to the rotating spindle of the motor.
- The hook allows the flagella to spin like a (torpedo), allowing for locomotion.
Flagellar Motor - Rings anchor the flagellum using ionic bonds. Powered by protons, the proton gradient provides only one way for the protons to flow; through the shaft. 
F-negative and F-positive Bacteria - F- negative bacteria are the recipients of genetic information during horizontal gene transfer whilst F-positive bacteria are the donors.
- F- positive bacteria create the pilius, giving off one strand of DNA to the F-negative bacteria.
Gram Negative Bacteria - Classification of bacteria that have a capsule consisting of a thin layer of peptidoglycan and an outer membrane external to the peptidoglycan.
- Outer membrane made of liposaccharides, providing resistance from penicillin.
- Stains pink
Gram Positive Bacteria - Classification of bacteria that have a thick exterior of peptidoglycan.
- Peptidoglycan exterior is sensitive to penicillin. 
- Stains purple
Halophiles - Archaea Bacteria that thrive in high salt environments.
Archaea - Unicellular organisms that are genetically distinct from bacteria and eukaryotes. They often inhabit extreme environments.
Heterotrophs - Organisms that need to get their carbon from previously made organic chemicals.
Horizontal Gene Transfer - A process in which bacteria conjugate together to transfer plasmids. F positive bacteria “donate” their plasmids to F negative cells. The junction that joins both bacterial cells is called a pilius.
Lithotrophs - Organism that relies on inorganic compounds as electron donors for energy production.
Methanogens - Organisms that rely on carbon dioxide as an electron acceptor to form methane gas. 
-Commonly seen in landfill sites, where explosions used to occur due to what used to be an unknown cause.
Monera - A taxonomic kingdom that encompasses prokaryotes.
Nitrogen Fixation - The process prokaryotes use to break the strong bonds of nitrogen gas and convert it into other forms.
- The conversion process goes from nitrogen gas to ammonium which prokaryotic cells use to make aa’s and nucleic acids.
- This is one of the only methods of replenishing the nitrogen sources used by most organisms.
Nucleoid - The portion within a prokaryotic cell that contains the genetic information.
- No boundary membrane to separate it from cytoplasm.
Oxidized - When a molecule loses an electron (OIL).
- Part of a half reaction, where there is oxidation, there must be reduction.
- Many fuel molecules lose electrons through oxidation to allow the absorption of energy.
Pathogen - An organism that causes illness to its host.
Penicillin - A form of antibiotic (antibacterial), it degrades the peptidoglycan layer of bacteria. Gram positive bacteria are very susceptible to penicillin. Destruction of peptidoglycan capsule of bacteria causes bacteria to become unstable and the cell lyses.
Peptidoglycan - A polymer that serves a structural role in bacterial cell wall.
- Made up of linear chains of sugars and amino acids.
Periplasm - Present in gram negative bacteria.
- Periplasmic proteins protects bacteria by degrading antibiotics.
- Contains proteins that bind vitamins, amino acids and other ions etc.
Photoheterotroph - An organism that depends on light for most of its energy and on organic compounds for its carbon.
Photosynthesis - A form of harnessing energy from sunlight to stitch multiple C-C together.
Phototrophs - An organism, gaining energy from sunlight, uses it as a source of energy to convert inorganic compounds into organic compounds that can be stored and consumed for later.
Pili - Specialized structure on the surface of a bacterial cell that allows F positive donor cells to attach to F negative acceptor cells. This attachment serves a role in allowing a passageway for the plasmid to transfer its genetic information to the F negative cell.
Plasmid - A circular double stranded DNA that is capable of replicating independently of the DNA.
- Can be transferred from one prokaryote to another using horizontal gene transfer.
Prokaryote - A group of organisms primarily characterized by a lack of a membrane bound nucleus.
- These organisms have a large surface area to volume ratio, thus having a high growth rate and metabolic rate.
-  Do not have membrane bound organelles.
Proton Gradients - Used as an intermediate energy source for heat and flagellar rotation. Results from a high concentration of protons outside the inner membrane of a mitochondria.
-ATP synthesis is powered by a proton gradient; plays a key role in cellular respiration.
Redox Pair - Reducing and oxidizing agents play a role together to form a redox pair.
Reduced - When a molecule gains an electron (RIG).
- Part of a half reaction, where there is reduction there must be oxidation.
- Oxygen is reduced in cellular respiration.
Ribosome - A minute particle that consists of protein and RNA; serves as a site for protein synthesis.
- Present either bound to ER or free in the cytoplasm.
- Consists of two subunits that fit together, it uses mRNA as the blueprint for protein synthesis.
Spirochete Bacteria - A worm like, spiral shaped bacteria.
- Locomotes in a corkscrew motion.
Stromatolites - Are fossilized bacteria, they are below water level where there is no UV light to disturb the formation of the fossils.
Thermophiles - Archaea that thrive in high temperature environments.
Transduction - Horizonatal gene transfer by way of Bacteriophage; Ctrl + F “Bacteriophage” No quotations.
Transformation - Genetic alteration of cell resulting from the uptake and incorporation of external genetic material taken up by cell walls. This process can occur by collecting DNA fragments in the organisms’ surrounding or through phagocytosis.
