Archean Eon

Aerobic
· Requires oxygen
· Cellular respiration
Anaerobic 
· Does not require oxygen
· First type of organism
Antibiotic resistance
· Ability to defend against bacteria
· Genetic mutation allows bacteria to develop resistance to drug
Archea
· One of the two prokaryotic domains
· First organism to arise
ATP Synthase
· Enzyme
· Provides energy for cell
· Synthesis of ATP
Bacillus Bacteria
· Rod like
· Prokaryote
· Used to be classified by morphology (shape) but now classified using molecular techniques
Bacteria
· Most abundant; huge #’s
· Has a plasmid
· Simplest of the living cells
· Most metabolically diverse organisms
Bacterial Flagellum
· Responsible for movement
· Found in eukaryotes and prokaryotes
· Prokaryotic flagella  rigid helical proteins and rotate like boat propeller
Bacteriophage
· Helps in bacterial reproduction by transduction
· Virus that infects bacteria
Binary Fission
· Prokaryotic cell division
· Splitting into two parts
· Bacterial reproduction
· Clones oneself
Capsule
· Layer that lies outside cell wall of bacteria
· Cause of various disease
· Sticky polysaccharide coating
Cellular Respiration
· Makes ATP
· Process that requires many steps
· Needs Carbon

Chemolithoheterotroph”
· Gets high electrons from minerals but obtains carbon from organic sources to stitch c-c bonds
Chemolithotrophs
· Obtains energy from oxidation of inorganic compounds
Chemoorganoheterotrophs
· Requires organic substrate to get carbon growth
Chemoorganotrophs
· Organic compounds as energy source
Chitin
· Contains nitrogen 
· Cell wall of fungi
· Exoskeleton of arthropods 
Circular Genome
· Plasmids
· Supplements genes in the nucleoid
· Replicate independently of the nucleoid DNA and be passed along during cell division
Coccal Bacteria
· Circular bacteria 
Conjugation
· In bacteria
· Copy of part of DNA of donor cell moves through cytoplasm bridge into recipient cell where genetic recombination can occur
· Transfer of genetic material between bacterial cells by direct cell to cell contact
Cellulose
· Plant cell walls
· Chains of carbohydrate subunits
Cyanobacteria
· Produced the oxygen environment we now live in today
· Gram negative photo autotrophs
· Blue-green in color
Daughter Cell
· Replication/division of one parent cell
Electron donor
· Donates electron
· Oxidation going on
· Reducing agent
Electron receptor
· Receives electrons
· Reduction going on
· Oxidation agent
Electron Transport Chain
· Part of cellular respiration
· Makes ATP
· Electron transfer between electron donor and acceptor


Eukaryota
· Domain
· All eukaryotes
· Membrane bound nucleus within cells
· Protists, plants, animals, and fungi
Extremophiles
· Archea can survive extreme weather conditions
· Spores
· Mostly prokaryotes
Fermentation
· Electrons carried by NADH transferred to organic acceptor molecule
· Metabolic process
· Occurs within anaerobic cellular respiration 
Flagellar hook
· Stiff filaments that connect to the motor (motor makes flagella spin)
· Flexible segment
· Transmits rotational torque
F – and F + bacteria
· -recipient, +donor cell between bacteria
· F+ initiates conjugation
· Difference is presence or absence of fertility factor
Gram negative bacteria
· Do not retain stain
· Contains capsule and outer membrane
Gram positive bacteria
· Does stain
· Only has peptidoglycan layer
· Capsule may be present
Halophiles
· Aerobic microorganisms 
· Live in high salt environments
· Use osmotic pressure
Heterotroph
· Gets energy via and nutrients by eating other organisms 
· Can’t fix carbon
· 95 % organisms are heteratroph
Horizontal gene transfer
· Organism gets genetic material without being offspring
Lithotrophs
· Rock consumers
· Uses inorganic substrate to obtain reducing equivalents
Methanogens
· Produced natural gas that we currently burn
· Archea


Monera
· Prokaryotes
· Outdated term as it refers to both bacteria and archea
Nitrogen fixation 
· Nitrogen in atmosphere converted into ammonia 
· Need N for basic building  blocks
· DNA, RNA etc
Nucleoid
· Central region of prokaryote cell with no separation from cytoplasm
· DNA replication occurs
· RNA transcription occurs
Oxidized
· Lose electrons
· Chemical state that lost electron
Pathogen
· Germ
· Causes disease
Penicillin
· Antibiotic
· Derived from fungi
Peptidoglycan 
· Reinforcing biopolymer unique to bacterial cell walls
· Polysaccharide backbone tied together by short polypeptides
Periplasm
· Space between peptidoglycan cell wall and inner membrane of gram Negative
· Or equivalent space outside the inner membrane of gram Positive
Photoheterotrophs
· Uses light as ultimate source of energy
· Obtains carbon in organic form
Photosynthesis
· Conversion of light energy to sugar and other organic molecules
· Plants do this
Phototrophs 
· Organism that obtains energy from light
Pilli
· Little hair found on surface of some bacteria
· Helps cell move
· But also sticks to things
Plasmid
· Replicate independently of the nucleoid DNA and be passed along during cell division
· Supplements genes in the nucleoid
· Circular genome
Prokaryote
· Lacks nucleus 
· Bacteria and Archea 

Proton Gradients
· Intermediate energy source for flagellar rotation
· Higher protons [] outside inner membrane of mitochondria than inside
Redox Pair
· Electron donor and oxidizing pair; NADH NAD+
Reduced
· Gains electron
Ribosome
· Ribonucleic protein particle
· Carries of protein synthesis 
· Translates mRNA to chains of amino acids
Spirochete bacteria
· Belong to gram negative bacteria
· Chemohetrotrophic 
· Spiral shaped
Stromatolites 
· Fossilized remains of ancient cyanobacterial mats
· Still exist today
· Group of bacteria formed bio films, and films keep growing on top = fossils
· Live in extreme salt
Thermophiles
· Live in extreme hot environments
· Like extremophiles
· Archea
Transduction
· Changing a signal into the form that causes the response
· Prokaryotes  DNA is transferred from donor to recipient bacterial cells by a bacteriophage 
Transformation
· Conversion by the uptake of DNA released by breakdown of different cell

Proterozoic Eon

9+2 organization
· Characteristic of core of eukaryotic flagellum called axoneme
· 9 pairs circulating across = anoneme
Alternations of generations
· Life cycle of plants (brown algae)
· Alternation of mode of reproduction
· Alternate between diploid and haploid phases in plants
Ameboid movement
· Animal like type of activity
· Contraction = fluid movement
· Toothpaste tube = container = ectoplasm paste= endoplasm; when squeeze comes out other end; elongates
Antibody
· Specific soluble protein that circulates in blood
· Binds to  antigens and cleans from body
Antigen
· Foreign molecule triggers immune response
· Calls antibody to clean up
Archea
· One of the two prokaryotic domains
· First organism to arise
Asexual reproduction
· No variation
· Single thing makes offspring without fusion of gametes 
Bacteria 
· One of two domains of prokaryotes
· Most metabolically diverse organisms
· High numbers
Bovine spongiform encephalopathy 
· Mad cow disease
· Prions = malformed proteins that are infectious
· Very resistant; impossible to kill
· Prions transform to misshape fibre and shatter ; kill you fast
Capsid protein
· Capsid = protective layer that surrounds nucleic acid of virus in free form
Chlorplast 
· Site of photosynthesis in plants
Cilia
· Lots  of 9+2 structures
· Modify beating
· Metachronal wave  cilia different stages in beat = very precise motion
· Use movement to find food 
Contractile vacuole
· Cytoplasmic organelle pumps fluid in cyclical manner
· Within cell to outside
· Fill then contract to release contents at various points on cell surface
Creutzfeldt-Jakob disease 
· Mad cow in humans
Diploid
· Two copies of each type of chromosome in nucleus
· Somatic cells (46 chromosomes vs haploid 23 egg/sperm)
Diplontic 
· Diploid phase predominates
· Haploid stage limited to gametes
· Animal like protists



Ectoplasm
· Outer part of cell cytoplasm
· Non granulated
· Protects and transports
· Actin filaments provide elastic support for membrane
Endomembrane
· Interrelated internal membranous sacs that divide a cell into functional and structural compartments
· In eukaryotes
Endoplasm
· Inner part of cytoplasm
· Granulated
Endosymbiosis
· Mitochondria/chloroplasts originated from symbiotic relationships between two prokaryotes
· Bacteria engulfed things and kept it
· Little thing that was engulfed made ATP in cell for cell; mitochondria
Enveloped Virus
· That has surface membrane from host cell
· Host cell + proteins
Epidemic
· Outbreak
· New disease in human population
Flagellum
· Movement
· Pro/eukaryotes
· Plants flagella paired; animal one flagella
· Fluid movement (planar beat and helical beat)
Gametocyte
· Eukaryotic germ
· Plasmodium which transmits malaria
Haploid 
· Only one copy of each chromosome in nuclei
· (sex 23)
Haplontic
· Haploid phase predominated
Histone proteins
· Small positive charged that’s complexedwith DNA in chromosome of eukaryotes
Host
· Fed upon by parasite
· Virus uses host to multiply
Immune System
· Combined defences
· Innate and acquired
· Eliminated infections


Latent viral phase
· Virus remains in cell inactive form
Lysogenic replication
· DNA of bacteriophage integrated into DNA of host and remain for generations
Lytic replication
· Infection of one bacterial cell by phage through release of offspring phages from lysed cells
Mad cow disease
· Bovine spongiform e…
· Prions etc
Malaria
· Plasmodiums transmits it
· Mosquitoes
Meiosis
· Division of diploid cells to haploid offsprings
· 2 rounds of nuclear and cellular division
Merozoite
· Protozoan cell
· Plasmodium
Metachronal wave
· cilia different stages in beat = very precise motion
Mitochondria
· power house of cell
· endosymbiosis 
· bacteria engulfed and stayed started making energy for cell in cell
Mitosis
· produced daughter nuclei
· exact genetic copies of parents
· asexual reproduction
Non enveloped virus
·  null
Nuclear envelope
· Eukaryotes
membranes separating nucleus from cytoplasm
Parasite
· Feed off hosts
· Virus
Phage
· Bacteriophage
· Virus that infects bacteria
Phytoplankton
· Microscopic
· Free floating aquatic plants and protists
Planar Flagellar beat
· Extend push against water = fwd movement
· Cilisty movement is planar beat


Plankton
· Drifting organisms
· Plants, archea, bacteria
· Jellyfish as well (loco motion, hydro skeleton)
Plasmodium
· Transmits malaria
· Slime moulds consisting nuclei suspended in cytoplasm surrounded by one membrane
Plastid
· Family of plant organelles
Primary consumers
· Herbivore
· Second trophic level
Primary Producer
· Autotroph
· Photosynthetic 
· First trophic level
Prion
· Malformed proteins
· Mad cow disease
· Hard to kill very resistant
Proterozoic
· Geological eon
· Before first abundant complex life on earth
Protist
· Domain eukarya
· Microorganisms
· Algae
Pseudopod
· Temporary cytoplasmic extension
· Amoeboes move due to this
· Jellyfish
Retrovirus
· Virus with RNA genome that replicates via a DNA intermediate
Reverse transcriptase
· Enzyme that uses RNA as template to make a DNA copy of retrotransposon
· Used to make DNA copies of RNA in test tubes
RNA polymerase
· Enzyme
· Catalyzes assembly of nucleotides into RNA strand
Secondary endosymbiosis
· Non photosynthetic eukaryote engulfed photosynthetic eukaryote
Sexual Reproduction
· Mitosis then meiosis
· Male and female parents
· Egg and sperm

Spiral Flagellar Beat
· Helical 
Sporozoite
· Infective stage of certain protozoa  results from sporogony
Trophozoite
· Motile, feeding stage of Giardia and other single cell protitist
Vaccine
· Weak pathogen to patient to make immune
· H antigens  make vaccine
· N antigens  no vaccine (exiting)
Virion
· Complete virus particle
Viroid
· Plant pathogen consists strands/circles of RNA
· Smaller than any viral DNA or RNA molecule that have no protein coat
Virus
· Not complete living things
· Incapable of self replication
· Needs to invade a host cell to replicate; shuts down nuclear material of host cells
· Named by shape
· Evolving
Zooplankton
· Small, microscopic
· Animals that float in aquatic habitat
Zygote
· Fusion of male and female gamete
· Fertilized egg
· Meiosis/sexual reproduction/genetic variation

Cambrian and Ordivician 

Acoelomate
· Body plan of bilaterally symmetrical animals that lack cavity between gut and wall
· No body cavity
· Planera/flatworm
· Gas exchange, has muscle
Algal mats
· Algae on bottom on fresh water
Amebocyte
· Mobile cell
· Move by pseudopodia 
· Mulluscs 
Archeoyte
· Amoeboid cells found in sponges



Assymetric body plan
· Not symmetrical
· Sponges
Bilateral Symmetry
· Only one cut
· Directed  movement
Bivalve
· Taxonomic class of mulluscs
· Clams, oysters
Blastopore
· Small cell formed during cleavage of embryo
· Mouth = protostome
· Anus = deutrostome
Blastula
· Hallow ball of cells
· Single cell one layer, fluid filled
· Embryology/gasturlation
Bryozoa
· Lopophore
· Sedentary feeder
Burgess shell fossils
· Yoho national park
· Organisms compressed
· Soft bodied organisms
· Creepy animals
Cambrian
· Multicellular life arises
· Eukaryotes
· Every animal can be traced back to this period
Cambrian burrowers
· Biofilm
· Organic layer = algae bacteria etc
· Footprints of funny things on layer (skeletons that mineralize in calcium)
· Major changed in fossils that Cambrian = burrowers
Cambrian explosion
· Rapid appearance of organisms
· Found in fossil records
Cambrian swimmers
· 
Carnivores
· Primarily eats other animals
Cephalization
· Anterior head where sensory organs and nervous tissue concentrated
· Allowed more complex organisms


Cephalopod
· Octopus
· Bilateral
· Top predators
· Muscles for increase in mobility
Choanocyte
· Inner layer of flagellated cells lining body cavity of sponge
Choanoderm
· Inner layer of sponge
· Produce water current that propels water
Choanoflagellate
· Single cell protists found  in water
· Closely packed microvilli surrounds flagella by which moves and takes food
Cnidaria
· Jelly fish/capable of movement/pull water in/out
· Radial symmetry
· Polyp
Cnidocyte
· Prey capture/defense
· Barb inside cell, coil with high pressure; injects toxins
· Biological tazers
Coelom formation
· Schizocoel  mesoderm fill up and make solid mass, as gets larger meso split, when split becomes body cavity inside
· enterocel  form hollow ball, ball breaks away; sits btwn ecto/ando
Coelomate
· bilaterally symmetrical animals that have body cavity
· fluid filled space
· movement of waste
· space for organs
Colonial choanflagellate
· creates water current with microvilli
· large groups emergence effect; benifitted colonial life
· common ancestor of all animal and fungi
Corals
· 


Deposit (Substrate) feeders, Detritivores, Deuterostome, Diploblastic, Doushantuo fossils, Ectoderm, Ectoparasites, Ediacaran fossils, Ediacaran period, End Ordovician extinction, Endoderm, Endoparasites, Enterocoel, Epidermis, Filter feeder, Gastrodermis, Gastropod, Gastrozooid, Gastrula, Gonozooid, Herbivores, Hermaphrodite, Homeotic genes, Homeotic mutants, Hox genes, Hydrostatic skeleton, Lophophore, Mass feeders, Medusa, Mesoderm, Mesoderm formation, Mesoglea, Mollusc, Omnivores, Onycophora, Ordovician period, Pinacoderm, Platyhelminthes, Polychaete, Polyp, Porifera, Predators, Protostome, Pseudocoelomate, Radial cleavage, Radial symmetry body plan, Radula, Reefs, Schizocoel, Seminal receptacle, Seminal vesicle, Slushball earth, Snowball, earth, Spiral cleavage, Sponges, Spongocoel, Suspension feeders, Transcription factors, Triploblastic, Tube feet, Water vascular system.



