Hadean key words:
Adhesion
· The interaction of dissimilar molecules in which they are attracted to each other
· Water demonstrates this which makes it a good solvent, in fact known as the universal solvent
· Adhesion causes the meniscus in water or aqueous solutions as the water adheres to the glass

Archaean eon
· The second geological eon
· Precedes Proterozoic eon and is preceded by Hadean eon
· Begins 3.8 billion years ago
· Anaerobic bacterial life
· Oxygen begins to accumulate

Biomonomer
· The building blocks of biopolymers
· Used to form sugars, nucleic acids and polypeptides
· Creation of biomonomers in an experiment such as the miller experiment suggests that it would be possible for life to evolve from non-living matter

Biopolymers
· Polymers produced by living organisms
· Made up of biomonomers
· Include sugars, polypeptides and nucleic acids

Carbon
· The basis of all life on earth
· All organic molecules contain carbon as it is highly useful forming four bonds
· Extremely common

Central dogma of biology
· Proteins are responsible for the functional aspects of the living world
· DNA is self replicating
· A protein cannot be used  to create DNA

Chemical evolution
· A theory as to how life evolved on earth
· Life evolved on earth from non-living matter via chemical reactions
· Attempts to account for  both metabolism and replication

Cohesion
· The interaction of identical molecules in which they are attracted to one another
· Water exhibits this property due to its polar nature
· Cohesion is the property of water that allows surface tension

Crystal lattice of water
· Water forms a crystal lattice when it solidifies which results in it being less dense and expanding in size
· The crystal lattice is formed due to its ability to form hydrogen bonds
· As the water cools it loses the energy to resist the bonding, which because of its polar nature occurs in a crystal lattice structure

Emergence
· The emergence of complex things from simple processes or a series of simple processes
· More than the sum of the parts
· Is fundamental to understanding the genesis of life

Evaporation
· Occurs in water
· Is the process by which a liquid becomes a gas
· Requires energy input

Geological time scale
· Provides a scale by which scientists can classify the different periods in earth’s geological history
· Composed of many eras, hadean, archean, proteozoic, phanerozoic
· Eras punctuated by major events or changes

Green house gases
· Gasses which trap radiation in the atmosphere causing an increase in energy on the planet, generally heat
· Prevents the planet from cooling rapidly every night
· An important part of our atmosphere

Hadean eon
· The first geological era preceding Archaen eon, building phase, stabilizing phase
· Began with the formation of earth 4.6 billion years ago ends 3.8 billion years ago
· Formation of solar system and planet, ends with origins of life

Hydrogen bond
· The bond between the positive and negative ends of two polar compounds
· The strongest of the intermolecular bonds
· Water forms hydrogen bonds which leads to many of its key properties

Hydrophilic
· Soluble in water
· Hydrophilic compounds are generally polar
· In the molecules which make up a bilayer both a hydrophobic and hydrophilic end are necessary

Hydrophobic
· Insoluble in water
· Compounds generally non-polar
· In the molecules which make up a bilayer both a hydrophobic and hydrophilic end are necessary
Hydrothermal vents
· Generally characterized by fissures in the earth’s crust near volcanically active areas
· Geothermally heated water generally issues
· Theory exists that life originated at these vents, heat energy was converted to energy in protocells and by this mechanism metabolism evolved prior to genetics

Interstellar organic compounds
· Compounds discovered in areas extra-terrestrial locations which are also created on earth by living organisms
· Generally contain carbon, oxygen and hydrogen, but can contain phosphor nitrogen and sulphur
· The presence of these provides evidence for panspermia

Interstellar space dust

Micelles
· Very small oil droplets which when agitated appear to dissolve in water
· Aqueous core and lipid layer
· Precursor to lipid bilayer

Miller experiment
· Attempted to recreate conditions in “primordial soup” 
· Was able to create amino acids and building blocks necessary to life
· Experiment implied that it was possible for life to have formed from abiotic circumstances

 Nonpolar compound
· A compound which is not more charged in one area than any of the others
· Is likely not soluble in water
· Is repelled by polar compounds

Panspermia
· Theory that life on earth has extraterrestrial origins
· Life evolved elsewhere and traveled here on a meteorite
· Primary candidate for origin is Mars

Phanerozoic eon
· Multicellular organisms
· 543 million years ago to present
· Divided into:
1. Paleozoic (543-261Ma)
a. Marine invertebrates, algae, Cambrian explosion, first plants and insects
2. Mesozoic (251-65Ma)
a. Flowering plants, dinosaurs, more insects
3. Cenozoic (65Ma – present)
a. Dinosaurs disappear, age of mammals

Polar compound
· A compound which is more charged in certain areas than others (one relatively positive end and one relatively negative end)
· Is likely soluble in water
· Water is an example of this

Prebiotic soup
· The conditions present before the emergence of life
· Commonly referred to the primordial soup
· Contains building blocks  of life, i.e. amino acids, acetate, pyruvate, etc.

Proteins first hypothesis
· The hypothesis that proteins preceded both DNA and RNA
· Contradictory to the central dogma of biology
· Stems from the fact that a Nucleic acid is a very complex molecule and the odds that it arose on its own are astronomical

Proterozoic eon
· Oxygen atmosphere, single celled aerobic organisms
· 2.5 billion years ago to 543 million years ago
· Eukaryotes develop

Protocells
· The combination of the plasma membrane and macromolecules (i.e. proteins)
· Precursor to the cell
· Also referred to as protobionts
· Aqueous core trapped inside a lipid shell, micelle

Reducing atmosphere
· An atmospheric condition in which oxidation is prevented by removal of oxygen and other gasses, atmosphere is saturated with reductants as opposed to oxidants
· There is contention as to wether or not early earth contained reductants or oxidants, this is a key point as an atmosphere full of oxidants does not allow organic chemistry to occur
· The miller experiment operates on the premise that earth had a reducing atmosphere as reductants were used as the gasses, if oxidants such as nitrogen gas or carbon dioxide were present, the amino acids created would have denatured

RNA world
· RNA is the catalyst, begins making proteins
· Eventually DNA comes from somewhere
· Goes against central dogma of biology

Specific heat
· The most energy required to raise a substance in temperature (usually degreesC/g*J)
· Water has a very high specific heat as it forms strong hydrogen bonds
· As a result of water’s high specific heat capacity, it is more difficult to cause water to change forms than other substances
Spontaneous origins
· Also referred to as abiogenesis
· Was discounted by Louis Pasteur however is necessary for life to exist without special creation
· Most likely came about from protocells which then were able to start metabolism by some evolutionary mechanism

Surface tension
· Made possible by water’s polar nature
· Water attempts to remain hydrogen bonded to other water molecules making a stretch difficult but forming a skin
· Works via cohesion

Surfactant
· A substance that is aphiphilic, meaning that it has a hydrophobic end and a hydrophilic end
· This is necessary for the formation of micelles, the precursor to protocells
· Lower the surface tension of a liquid regardless of wether or not it is polar

Vesicles
· Vesicles are liposomes which have the capacity to carry substances inside of themselves
· Because of this property vesicles are ideal as organelles in the cell as they can transport things
· Contained by a bilayer of two amphiphilic molecules, the hydrophilic end pointing towards the water and hydrophobic pointing away

Volcanic outgassing
· The theory that oxygen gasses were trapped in the earth’s mantle and released during volcanic eruptions
· Attempts to account for the formation of earth’s atmosphere
· Accounts for the atmosphere being a secondary formation on planet earth


Archaean key words: Aerobic, Anaerobic, Archaea, ATP sythetase (synthase), Autotroph, Bacteria (Eubacteria), Binary fission, Cellular respiration, Chemolithotrophic heterotrophs, Chemolithotrophs, Chemoorganoheterotrophs, Chemoorganotrophs, Conjugation, Cyanobacteria, Electron donor, Electron receptor, Electron transport chain, Extremophiles, Fermentation, Gram-negative, Gram-positive, Heterotroph, Nitrogen fixation, Nucleoid, Oxidized, Pathogen, Peptidoglycan, Photoheterotrophs, Photosynthesis, Phototrophs, Plasmid, Reduced, Transduction, Transformation.
