Proterozoic Eon

Key Words
· 9 + 2 organization

· eurkayotic cell’s flagella/cilia 

· “duplet” organizations = 2 microtubules / 1 dyenin arm (total 9 duplets)

· spiral / propeller movement 

· Alternation of Generations 

· Haploid (gamete producing) phase followed by diploid (self preservation) phase

· Asexual Reproduction = mitosis = NO VARIATION!

· Sexual Reproduction = meiosis = VARIATION!

· E.g. – plant-like protists (brown algae)  

· Amoeboid Movement 

· Actin + myosin + ATP interact strongly = ectoplasm (solid)

· Ectoplasm (liquid) hits hyaline cap, deflects back along sides, solidifies at end

· E.g. – white blood cell 

· Antibody (Immunoglobins)

· Proteins in blood

· Used to identify “foreign” objects

· Y shaped at ends, each only fits into a specific germ 

· Antigen 

· “foreign” objects within body 

· STIMULATES production of antibodies + combine specifically WITH them to NEUTRALIZE themselves!

· E.g. – bacteria, cells of transplanted organs, toxins 

· Archaea

· 1 / 3 phylogenetic tree of prokaryotes 

· unicellular, lack nuclei 

· CAN live in extremely high / low temperatures 

· SOME live in salty, acidic, alkaline water

· SOME found in geysers, black smokers, oil wells

· Asexual Reproduction 

· Used commonly by single-cell creatures 

· NO VARIATION ( offspring / parents = identical

· NO Gestation period, new generation created instantly w/ MITOSIS of parent

· Types:

· Binary Fission (bacteria) 

· Budding (plants) 

· Spores (fungi) 

· Bacteria

· Unicellular organism

· Replication using binary fission

· IF attack human body, use its nutrients as source of energy ( PARASITIC

· Shapes:

· Bacilli (rod-shaped)

· Cocci (ball-shaped)

· Spirilla (spiral-shaped)

· Bacteriophage

· Virus that infects bacteria 

· Inject viral DNA into bacteria 

· Head: protein, Inside: DNA 

· Capsid Protein

· Phage: protein head casing 

· Enveloped: inside infected cell, protein casing around DNA 

· Encompasses DNA 

· Chloroplast

· Plant cells only

· Where photosynthesis takes place

· Theory of Endosymbiosis 

· Ancient chloroplast / mitochondria originated from bacteria 

· Engulfed by cell BUT offered symbiotic relationship

· Gave UP functions (reproduction) BUT gained permanent space

· Cilia

· 1/3 modes of locomotion for UNICELLULAR organisms

· Metachronal wave 

· Planar movement – ONE surface only 

· 9+2 arrangement 

· Bending – duplets closer to ground lengthen, others shorten, pull cirri DOWN and then opposite  

· Contractile Vacuole

· Plant & Animal Cells 

· Common in freshwater protists 

· Osmoregulation USES ATP!

· Vacuole that collects extra water from cytoplasm and expels from cell 

· Diploid

· Full set of genetic material - 2 copies of each chromosomes 

· In humans

· 1 haploid / parent = 1 diploid child 

· Diplontic

· In Gametic Meiosis 

· Zygote divides mitotically 

· Diploid Zygote copies undergo meisosis to make haploid cells 

· VARIATION! 

· E.g. – animal-like protists 

· Ectoplasm

· In amoeboid movement 

· Solid outer casing of amoeba

· made by endoplasm hitting hyaline cap and solidifying as it flows to the back to repeat the cycle 

· Endomembrane System

· In eukaryotic cells

· Membranes suspended in the cytoplasm

· Divide cell into organelles (functional and structural components)

· E.g. – nuclear envelope, endoplasmic reticulum, golgi apparatus, lysosomes, vacuoles, vesicles, cell membrane 

· Endoplasm

· In amoeboid movement 

· Liquid substance pushes on the hyaline cap for forward movement

· FIRST - pushes on the hyaline cap for forward movement

· THEN – deflects backwards along sides and solidifies into ectoplasm (solid)

· Endosymbiosis 

· Theory 

· Origin of mitochondria (from prokaryotes) & chloroplast (from cyanobacteria) in early eukaryotic cell by engulfing bacterium 

· NOT digested BUT permanent energy producing additions 

· Mutually advantageous relationship

· Bacterium CAN’T replicate w/i cell BUT uses nutrients (CO2 from cell) to create O2 (For cell)

· Enveloped Virus (Uses process similar to budding)
· Outer-layer = lipid bilayer membrane (from HOST cell)

· Steal piece of host’s membrane to create envelope (Budding)

· Inside host

· Push against cell membrane to exit 

· Chunk of HOST cell membrane “envelopes” virus 

· Host cell membrane adjusts to change

· HARDER to detect virus b/c no membrane markers, CAN’T tell cell is infected

· Epidemic

· Disease w/I a (region, community, country)

· Large area + lots of people 

· Spreading rapidly – person to person FASTER than doctors expected 

· Prevalent 

· IF worldwide = pandemic

· E.g. – Spanish Flu (1918), HIV/AIDS (1980) 

· Eukarya

· Multicellular OR complex unicellular 

· DNA packages w/i nucleus

· MITOSIS – Diploid Cells … MEIOSIS – Haploid Cells (Reproduction) 

· Flagellum 

· 1/3 modes of locomotion for UNICELLULAR organisms

· Tail-like structure used for MOVEMENT in prokaryotic (stomach bacteria) / eukaryotic cells (sperm)

· 9 + 2 array of microtubules = “spinning” motion / propulsion 

· Gametocyte 

· Eukaryotic germ cell

· Male – spermatocyte

· Female - oocyte

· MITOSIS - Gametocytes vs. MEIOSIS – Gametids (during Gametogenesis) 

· E.g. – Plasmodium Gametocytes / Malaria Plasmodium

· germ that transmits Malaria

· Haploid 

· Gamete w/ 23 chromosomes each, COMBINE to form diploid

· Allows for VARIATION 

· E.g. – haploid egg (23) + haploid perm (23) = diploid zygote (46)

· E.g. – germ cell, sex cell, 

· Haplontic

· Zygote does MEIOSIS = haploid cells = VARIATION!

· Haploid cells divide MITOTICALLY = LOTS of haplonts

· Haploids FUSE to make Zygote (ONLY diploid cell in ENTIRE process)

· E.g. – fungal-like protists, green algae, protozoa 

· Histone Proteins

· In DNA of (Archaea + Eukarya) NOT Eubacteria 

· Chief protein components of chromatin 

· “spools” on which DNA binds

· w/o histones – DNA would be TOO long to fit inside nucleus (1.8 m) 

· w/ histones – 90mm chromatin (norm) 

· USED in gene regulation – makes sure no codes MESSED up

· Host 

· Cell that a virus HIJACKS 

· Uses nuclear material to replicate VIRAL genetic material 

· Uses cell’s nutrients to function 

· During Viral Replication, Virus will

· DESTROY host cell genome (uses RNA, ribosomes, amino acids) 

· LYSIS – breaks cell to escape 

· E.g. - Enveloped Cell (uses host’s cell membrane as surrounding to go undetected) 

· Immune system
· Organs + cells defends body against infection and disease 

· Detection of invaders allows for homeostatic response 

· CAN detect non-enveloped virus – markers caught by antibodies

· CANNOT detect enveloped virus – phospholipid bilayer of body’s OWN cell, therefore can’t tell it’s an invader

· E.g. – Antibodies binding to Antigens to eliminate them 

· E.g. – Demolition Crew
· Lymphocytes (Killer T, Helper T, Helper B)

· Granulocytes (Neutrophil, Eosinophil, Basophil, Mast Cell, Monocyte)

· E.g. – Pick Up Crew
· Macrophages, white blood cells 

· Latent viral phase
· Within the LYSOGENIC cycle 

· Virus = DORMANT / INACTIVE … BUT lots of copies of genome are being made / made

· BEFORE assembly of virus particle 

· E.g. – Illness: Time between exposure vs. when sickness is detectable 

· Lysogenic Replication
· “Prophage” - INACTIVE virus w/i host cell genome

· Remains INACTIVE by coding for protein that suppresses viral genes

· OTHER viruses CANNOT infect … marking territory 

· ACTIVE – cleaved from host cell genome + replicates 

· Activated BY – UV light, X-Rays, carcinogenic materials

· Lytic Replication
· FULL cycle of virus infection

· leads to production of NEW virus genomes “progeny” 

· EVENTUALLY causes lysis of infected cell to infect others!

· Malaria
· Disease transmitted by mosquitoes b/w 4 a.m. & 5 a.m.

· How

· Mosquito saliva infects cells @ liver into RBC 

· Sporozoan’s multiply until LYSING RBC to invade other RBCs

· Create variations w/ Gametogeny (HAPLOID Replication)

· Picked up by mosquite again and transmission to next victim 

· E.g. – Symptoms (chills, fever, sweating)

· Meiosis
· Cell division process that gametes (sperm + egg) undergo 

· cells DIVIDE an extra time = 23 chromosomes NOT 46

· Allows for GENETIC VARIATION 

· Merozoite (Related to Viruses – Malaria)
· Daughter cell of mitosis of malaria parasite

· How

· Liver stage + Blood stage parasites = Schizonts (filled w/ merozoites)

· WHEN Schizonts mature, host cell RUPTURES and merozoites RELEASED + infect other RBC

· Metachronal Wave
· Wavy movements made from sequential waves

· LOOKS like a traveling wave … THE WAVE!

· E.g. – cirri movement in cilia

· Mitochondria
· In eukayotic cells

· Created w/ Theory of Endosymbiosis 

· Membrane enclosed organelle … produces ENERGY!
· Mitosis
· Process of cell division 

· Parent Genome copied + separated into 2 IDENTICAL daughter cells 
· Nonenveloped virus
· Genome + protein in CENTRE, protein capsid on OUTSIDE
· Has markers, easy for body to detect w/ antibodies
· E.g. – helical, polyhedral  
· Nuclear envelope
· In eukaryotic cells 
· Double lipid bilayer that encloses nucleus (genetic material) 
· Created by: cell membrane coming into cytoplasm to surrounding genetic material UNTIL eventually tears and surrounds nucleus + creates ER
· Parasitic Life Cycle
· Must infect host in order to survive
· # of Host’s Infected
· Direct Life Cycle – Infect 1 host
· Indirect Life Cycle – Infect more than one host
· Specificity of Host Infected
· Obligate – HAS to infect a given host
· Facultative – DOES NOT have to infect particular host specie
· Accidental – Infect hosts in which they CANNOT complete their life cycles

· Peptidoglycan
· In bacteria
· Mesh-like polymer of carbohydrates + proteins  
· Rigid layer in cell wall 
· E.g. – gram negative (outer membrane, inner peptidoglycan layer), gram positive (outer peptidoglycan layer)
· Phage
· Virus, whose host is bacteria 
· Uses bacteria’s energy to replicate ITSELF, eventually DESTROYS host and is released to invade surrounding bacteria 
· Phytoplankton
· Unicellular, photosynthesic, protists
· Primary producers – FOUNDATION of marine food chain 
· Planar flagellar beat (Metachronal Wave)
· Moves on ONE plane only 
· MORE common among cilia
· Plankton
· Composed of phytoplankton (primary producers, protists) OR zooplankton (primary consumers, animalia)
· Characteristics 

· Drift near open surface of water
· Little or NO locomotion, CANNOT resist tide movements
· Plasmodium
· Protozoa, single-celled organism
· Able to divide ONLY within host cell
· E.g. – Malaria (transmitted by mosquitoes)  
· Plastid
· In plants, algae
· Function: food / pigment storage 
· Primary consumers
· Single-celled OR multi-celled 
· Obtain energy by consuming producers
· Usually herbivores
· E.g. – zooplankton in marine food chain 
· Primary producers (Phytoplankton)
· Single-celled
· FOUNDATION of food chain 
· Obtain energy by photosynthesis 
· E.g. – phytoplankton in marine food chain 
· Proterozoic (“Precambrian”)
· 2 500 to 550 Ma
· Eras: Paleoproterozoic, Mesoproterozoic, Neoproterozoic
· Main Life Forms: bacteria, fungi, primitive multi-cellular organisms  
· Events: oxygenated atmosphere, glaciation (Snowball Earth)

· Protist
· Eukaryotes - Protista
· Unicellular OR multi-cellular 
· E.g. – Protozoa, slime molds, some algae, paramecium 
· E.g. – kelp, seaweed, plankton (zooplankton, phytoplankton) 
· Pseudopod (Pseudopodium)
· 1/3 modes of locomotion for UNICELLULAR organisms 
· Capture prey w/ phagocytosis 
· Movement 
· false foot (pseudopod) extends 
· main part flows into that pseudopod 
· causes change in PLACE
· E.g. - Amoeba
· Reverse transcriptase
· enzyme

· Creates DNA USING RNA
· In Viruses
· RNA genomes into DNA 
· Integrated into host genome + replicated
· EXTREMELY error prone = MUTATIONS!
· E.g. – retrovirus (HIV/AIDS)
· RNA polymerase (simple and complex)
· enzyme

· transcribes DNA, creating mRNA 
· Secondary endosymbiosis
· Product of PRIMARY endosymbiosis is engulfed 

· Impact on Host

· Use until endosymbiont DIES  

· Becomes DEPENDENT on organelles and would DIE WITHOUT endosymbiont
· E.g. – animals, fungi, some protists + plastid (endosymbiont) 

· Sexual reproduction
· In animals, plants, fungi, protists

· Sperm (male, 23 C) + egg (Female, 23 C) = zygote (46 C)

· Gametes allow for VARIATION w/i offspring

· PRO: variation = survival / CON: 2 parents

· Spiral flagellar beat
· 9 + 2 array of microtubules = “spinning” motion / propulsion

· E.g. – sperm 

· Sporozoite (Related to Viruses – Malaria)
· Type of protozoan parasite

· Cells that infect new hosts

· Cells infected w/ sporozoites usually BURST, releasing merozoites into bloodstream

· E.g. – Malaria 

· Develop in mosquitoes salivary gland

· Enter NEW host during blood meal

· Enter liver and multiply!

· Trophozoite (Related to Viruses – Malaria)
· Type of protozoan parasite

· In Feeding stage of Malaria life cycle

· Undergoes schizogony (ssexual reproduction), develops into schizont (contains merozoites) 

· Vaccine
· Improves immunity of a SPECIFIC disease

· How

· Contains trace amounts of the disease

· Immune system RECOGNIZES as foreigner, DESTROYS it, & REMEMBERS it

· IF encounters again, has antibodies to combat it ALREADY!

· Virion (Viral structure)
· COMPLETE viral particle 

· Nucleic acid + capsid + (sometimes) lipid envelope

· E.g. – helical, polyhedral, enveloped, complex enveloped 

· Virus 
· Microscopic infectious agent

· Replicates ONLY w/i cells of living host (uses host’s machinery)

· Cell?

· NO!

· No cell membrane – ONLY capsid (protein coat) 

· No ribosomes – can’t manufacture own genetic material 

· No mitochondria – MUST use host’s energy 

· Living? 

· DO

· Self replicate – mitotic division

· Metabolize – use HOST’S energy 

· Self Regulate – controls itself

· Evolve – mutate  

· Respond -  change as a result of external environment 

· Grow – do increase / decrease in size, depending on what’s needed for survival

· DON’T

· Reproduce – CAN’T by themselves, must use host’s machinery to make more of ITSELF 

· Zooplankton
· Multi-cellular, animalia, herbivores 

· Primary consumers = obtain energy by consuming primary producers (phytoplankton)

· E.g. – Plankton (zooplankton + phytoplankton) = BASIS of marine food chain

· Zygote
· In animalia 

· Fusion of gametes – sperm (male) + egg (female) = zygote

· Fertilized cell, multiply to become embryo

· E.g. – CAN be housed INSIDE mother’s body OR in an egg OUTSIDE body

