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9+2 organization: organization of the microtubules inside of a eukaryotes flagellum in which you have 9 sets of two microtubules surrounding a central 2 microtubules. 
Alternation of generations: this is when the organism spends half of its life cycle in the haploid state and half of its life cycle in the diploid state. The zygote is the stage in which it is a diploid, develops into and lives in diploid state, undegoes meiosis and produces spores, these spores develop into gamtophytes, this then undegoes mitosis and produces male and female gametes and then fertilizeration then zygotes and repeat. Some algae and fungi.

Amoeboid movement: the motion of an ameboid by the movement of actin polymers and monomers between the endo and ectoplasm by the use of myosin motors. The actin monomers in the endoplasm and “squeezed” forward by the myosin motors in the ectoplasm, then then collide with the hyaline cap and polymerize, joining the enctoplasm. The ectoplasm at the end of the amoeba is broken down and actin monomers are pushed forward. This cycle creates amoeboid motion.

Asexual reproduction: when an organism produces its next generation of the species without the use of another organsims. The next generation only receives genes from the one paerent individual. Doesnt involve ploidy or reduction 

Autotroph: organism that uses carbon dioxide as their source of carbon.

Bacteria (Eubacteria): one of the three domains of life. Consists of prokaryotes. Some of the first life forms to evolve on earth. They consist of many different shapes and sizes. Genetic diversity ranges from metabolic, reproductive etc

Bacteriophage: viruses that infect bacteria. They cause diseases in bacteria and are also a mechanism of horizontal gene transfer for bacteria.

Basal body: an organelle formed from the centriole and a short cylindrical array of microtubules.

Bikont: these are protists that have 2 flagellum used for locomotion.

Cellular division of labour: this is the idea that each function inside of a cell is carried out by a particular organelle inside of the cell that is specialized to that particular function. This occurs in eukaryotes and relates to the idea of compartmentalization.

Cellular gliding: the movement of a eukaryotic cell by the use of a flagellum linerly through the environment.

Centriole: an organelle in eukaryotes that is makes up the centromeres. This is a  cylindrical structure that is made up of tubulin (a self replicating protein) that positions all the organelles within the cell.

Centrosomes: organelle that serves as the main microtubule organizing centre of an animal cell as well as a regulator of cell-cycle progression. Made up of two centromeres.

Chloroplast: organelle that uses light as its energy source and uses inorganic carbon as its carbon source.

Choanoflagellate: these are a group of free living cellular and colonial flagellate eukaryotes that are considered to be the closest living relatives to animals. These protists developed contractile vacules that are one of the key solutions to being able to survive in fresh water.

Cilia: these are microtubules that protrude from the cellular membrane of the protist cell. These exist in hundreds of thousands and these move together in ciliary movement.

Cirrus (pl. Cirri): a number of long, thin structures in both invertebrates and vertebrates. Some protists fuse their cilia and these structures are used for locamotion. 

Contractile vacuole: vacule developed by protist in order to solve the problem of not being able to enter a fresh water environment. Vacule absrobes the fresh water from the environment and excretes it once it is filled up.   

Crossing over: a type of form of genetic diveristy that occurs in eukaryotes where the chromosomes in a diploid nucelues have certain segments breaking off and attaching again to each other. Causes a large variety in eukaryotes. One of the key differences between eukaryotes and prokaryotes.

Cytoskeleton: this is the meshwork of centrosomes that are made up of centrioles. They are dynamic and they hold all the cells organelles in position. Everything is moved by dyenin and kinesin motors. 

Diploid: condition where a cell has 2 sets of chromosomes: one maternal and one paternal.

Diplontic: a type of life cycle whereby the organism spends most of its life in a state where it has two sets of chromosomes (dipoloid state) and a small portion of its life with one set of chromosomes (haploid state). This occurs in all animals

Dyenin molecular motor: dyenin protein molecule moves accross the microtubules  of a cell, positioning all the organelles and moving substances across cells. This motor only moves towards the centre  of the cell (the negative end of the cell). They carry substances towards the cell. Also important in the motion of eukaryotic flagellum and cillia.

Ectoplasm: this is the outer cytoplasm of a unicellular protists. It is involved in amedboe movement. The actin is in polymers in this part of the cytplasm.

Endomembrane system: invagination of the palsma mebrane of prokaryotes led to the formation of membranes inside of the cell. These surrounded the genomic material, and was the start of the compartmentilization of the eukaryotic cell. 

Endoplasm: this is the interior cytoplasm of unicellular protists. Key to the locomotion known as ameboid movement. 

Endosymbiosis: this is when a larger cell absorbs a smaller cell from the surrounding environment. It will either result in the cell that was absrobed being dissolved or being incorporated into the cells functions. Reason why every eukaryotic cell has mitochondria as well as every plant having chloroplasts

Eukarya: the third domain of organisms. These have a membrane bounded nuelcues, endomembrane system, DNA as genetic material etc.

Flagellum: a specialized centrosome that has protruded out of the eukaryotic cell. This is used for flagellar motion. It is not based on a proton gradient (like bacteria) but rather an organization of 9 + 2 microtubules that are moved by the motion of dyenin arms in a rotational motion. This motion causes the flagellum to rotate. 

Formylmethione: this is the starting amino acid in the synthesis of every protien in a bacterial cell.

Gametocyte: these are eukaryotic germ cells that either divide into other gametocytes via mitosis or into gametids by meiosis into gametes. Male gametocytes are spermatocytes and female gametocytes are oocytes.

Gametophyte: this is the state of an organism in its life cycle where it is in its haploid state. This occurs only with organismsm that have a alteration of genes life cycle and a haploidic life cycle. This occurs when a spore is allowed to develop into a gametophyte.

Haploid: a condition where the cell only contains only one set of chromosomes.

Haplontic: a life cycle where the organisms spends most of its life in a haploid state and a small portion of its life in the diploid state. It is only in the diploid state when the cell is a zygote, which then immediately undergoes mieosis. This is in most fungi and some algae.

Heterotroph: an organism that uses organic carbon as its energy source.
Histone proteins: proteins that wrap and package the DNA of eukaryotes together in the nucleus in structures called nucleosomes. 

Host: this is the organism in which a parasite invades. 

Kynesin molecular motor: a molecular motor made of protiens that moves along the microtubules inside of a eukaryotic cell. It is powered by ATP and positions all of the organelles inside of a cell. They moved away from the centre of the cell. (the plus end of the cell) 

Macronucleus: this is the larger nucleus inside some protists (cilliates). This carries out all of the metablic functions inside of the cell. It is in a polyploid state. First sign of specialization of neuclues inside of a cell: one for genetic info and one for metabolism.

Malaria: a disease caused by a protist that has tacken control of two multicellular organisms in order to undergo its life cycle. It has many complex steps in its parasitic life cycle, with the main ones being sporogony (when the gametocytes form spores and are multiply inside of the mosquito), then the spores enter the liver, then they multiple in liver cells, burst them and then enter the red blood cells, then they multiply in their and burst at same time etc. Some spores undergo gametogony and then they are ingested by a mosquito and form zygotes in there.

Meiosis: the process by which haploid cells are created from diploid cells. This occurs in germ cells and produces gametocytes that are either spermatocytes or oocytes

Merozoite: the organisms formed by the multiple fission of a sporiozite inside of the host. These will all burst the host cell at the same time.  

Metachronal wave: this is the movement of cillia in eukaryotes. A section of the cillia is in the power stroke while another portion is in the recovery stroke. This allows protists to immediately stop and change direction very easily in the environment. 

Metachronal wave: the movement of cilia that allows protists to move. There is always a portion of cilia in the power stroke and a portion in the recovery stroke. This results in net forward motion with very little backward motion.

Methionine: the first amino acid added to a polypeptide during translation. Its codon is AUG, sometimes referred to as the start codon. Archea and eukarya have methionine as their start codon, however bacteria use formylmethionine.

Micronucleus: in ciliophorans, one or more diploid nuclei that contains a complete complement of genes, functions primarily in cellular reproduction, that may be sexual or asexual. Ciliates have one or more of these small nuclei. They also have a another larger type of nuclei called a macronucleus.

Microtubules: a cytoskeletal component formed by the polymerization of tubulin into rigid, hollow rods. The tubulin dimers consist of 2 subunits that are covalently bound, they are organized head-to-toe, this gives the microtubule a polarity. Microtubules are dynamic structure, they can change their length as required by their function. They change size by adding or removing tubulin dimers. Microtubules have many functions; guide molecular motors, separate chromosome during mitosis, shape cell, locomotion (flagellum in 9+2/1 arrangement), etc.

Mitochondria: membrane bound organelles responsible for synthesis of most of the ATP in eukaryotic cells. Mitochondria were believed to have been separate bacteria that were engulfed by larger ancient bacteria, however it was not consumed by the larger bacteria. The mitochondria provided and the larger bacteria provided pyruvate (endosymbiotic relationship). Mitochondria are passed on through the maternal line; mitochondrial DNA sequence can show relation between all eukarya. 

Mitosis: nuclear division that produces daughter nuclei that are exact genetic copies of the paternal nucleus. 5 stages of mitosis (prophase, prometaphase, metaphase, anaphase, telophase). 
Prophase: chromosomes condense into threads, the centrosome has divided into two parts, which are generating the spindle fibers as they separate
Prometaphase: nuclear envelope disappears and spindle fibers enter nuclear area. Microtubules from opposite spindle poles attach to the kinetochores of each chromosome.
Metaphase: chromosomes are aligned in the spindle midpoint (middle of cell)
Anaphase: spindle separate sister chromatids and move them to opposite spindle poles
Telophase: chromosomes unfold and return to interphase state, new nuclear envelope forms around daughter nuclei. Cytoplasm begins to divide

Molecular motors: biological molecular machines that are essential agents of movement in living organisms. Molecular motors move things in a shuttle system. They “walk” one the microtubules. It consumes ATP and converts it into motion.

Myosin molecular motor: ATP dependant motor proteins that are involved in muscle contraction, intracellular cargo transport, and producing cellular tension. Myosin motors walk along actin, they squeeze the actin that is stiff to the front, which causes the cell to move. Myosin motors are used in amoeboid motion.

Nuclear envelope: in eukaryotes, membranes separating the nucleus from the cytoplasm. Consists of two membranes (lipid bilayer). Hundreds of porous protein complexes are embedded into the nuclear envelope, these pores allow transport of material between the nucleus and cytoplasm.

Operon genes: a cluster of prokaryotic genes and the DNA sequences involved in their regulation. Operon genes are only in bacteria and archea. Ex) lac operon, trp operon

Pandemic: an epidemic of infectious disease that has spread through human populations across a large region; for instance multiple continents, or even worldwide

Parasite: organisms that live in host organisms, and obtain nutrients from the host. Many of the parasites that have significant effects on human health (sleeping sickness, malaria, amoebic dysentery) are protists.

Peptidoglycan: a polymeric substance formed from a polysaccharide backbone tied to together by short polypeptides, which is the primary structural molecule of bacterial cell walls. Gram stains are used to determine if there is an outer peptidoglycan layer. In some algae the chloroplasts(plastids) still have traces of a peptidoglycan cell wall, similar to bacteria. This suggests that plastids also arose through endosymbiosis.

Pericentriolar material: a mass of protein which makes up the part of the animal centrosome that surrounds the two centrioles.

Phagocytosis: process in which some types of cells engulf bacteria or other cellular debris to break them down. They produce a large vesicle that contains the engulfed materials until lysosomes fuse with the vesicle and release the hydrolytic enzymes necessary for degrading them. these cells include white blood cells called phagocytes, which play an important role in the immune system.

Phytoplankton: microscopic, free-flowing aquatic plants and protists. They are small photosynthetic protists. The capture the energy of sunlight in nearly all aquatic habitats. They provide organic substances and oxygen for several other organisms. They account for almost half of the total organic matter produced by photosynthesis.

Pinocytosis: also called bulk phase endocytosis, means “cell drinking”. Mechanism by which extracellular water is taken into a cell together with any molecules that happen to be in solution in the water. Vesicle imports water and materials from outside cell. Water and solute molecules are taken in by the membrane pocketing inward, which encloses them. Then the pocket pinches off as endocytic vesicle.

Planar flagellar beat: flagellum move in planar waves, which occur along a single plane. There is a power stroke that pushes against water, and a weak recovery stroke that sets up for another power stroke. There is net forward movement, with a little bit of backward motion.

Plankton: diverse group of organisms that live in  the water column and can’t swim against the current. They are crucial food source to several other aquatic organisms.

Plasmodium: the genus of apicomplexans that causes malaria. They are nonmotile parasite of animals. they have a apical complex, a group organelles at on end of the cell, which helps the cell attach to and invade host cells. Plasmodium is transmitted in 60 different species or mosquitoes, the infective cell develop inside the female mosquito, which transfers the cell to humans or birds. Their asexual growth causes red blood cells to rupture in regular cycles every 48 or 72 hours. The immune system also cannot detect them. they regularly change their surface molecules, making new forms unrecognized by antibodies.

Plastid: a family of plant organelles. Ex) chloroplasts. They have circular DNA (like bacteria). Plastids arose by endosymbiosis, like in bacteria, except in this case a cyanobacterium was internalized. Plastids came after mitochondria. 

Polygenomic classification: 

Primary consumers: a herbivore a member of the second trophic level. Zooplankton that feed on phytoplankton are primary consumers.

Primary endosymbiosis: the first event in which a eukaryotic cell engulfed a mitochondria or photosynthetic cyanobacterium. All mitochondria are thought to have risen from a single endosymbiotic event.

Primary producers: an autotroph, usually a photosynthetic organism, a member of the first trophic level. Phytoplankton are an example of primary producers. 

Proterozoic: 2500-543Ma; eon that marks the arrival of single celled eukaryotes (protists). 
2000 Ma - Oxidation produces "red beds"
1900 Ma - Oxygen levels reach 3%
1800 Ma - Oldest eukaryote fossils
1200 Ma - True algae
1100 Ma - Rodinia supercontinent forms
  900 Ma - Soft-bodied animals
  800 Ma - Major glaciation period begins
  700 Ma - Breakup of Rodinia supercontinent
  600 Ma - Protective ozone layer in place
  543 Ma - Vendian extinction, Hard-shelled animals

Protista: one of the taxanomic kingdoms. They are a large and diverse group of eukaryotic microorganisms. Eukaryotes that are not plants, animals or fungi.

Pseudopod (Pseudopodium): a temporary cytoplasmic extension of a cell. Allows some protists to move by amoebic motion. The cell extends one or more lobes of cytoplasm called pseudopodia. The rest of the cytoplasm and the nucleus then flow into the pseudopodium, completing the movement.

Reverse transcriptase: an enzyme that uses RNA as a template to make a DNA copy of the retrotransposon. Reverse transcriptase is used by retrovirus(viruses with RNA) to synthesize viral components. HIV is a retrovirus that contains reverse transcriptase. Reverse transcriptase catalyzes the synthesis of viral DNA.

RNA polymerase (simple and complex): an enzyme that catalyzes the assembly of nucleotides into an RNA strand. It creates an RNA sequence complementary to the DNA sequence of a given gene, that is then ready for translation.

Saprophytic: Feeding, absorbing or growing upon dead or decaying organic matter. They are usually bacteria and fungi. 

Secondary endosymbiosis: the second event in which a non photosynthetic eukaryote engulfed a photosynthetic euraryote. Mitochondria came first, then a photosynthetic eukaryote. Ex) Red algae with chlorophyll a was consumed by a eukaryote, it’s plastid got multiple membranes from the eukaryote.

Sexual reproduction: the mode of reproduction in which male and female parents produce offspring through the union of egg and sperm generated by meiosis. An egg I fertilized by a sperm and fuse to make a zygote. There is mixing of characteristics from both parents. 

Spiral flagellar beat: helicoid motion – the dyenin motor distorts the flagellum to move in a spiral motion. This causes the protist to move forward.

Spore: a haploid reproductive structure, usually a single cell, that can develop into a new individual without fusing with another cell; found in plants fungi, and certain protists. Spores germinate and grow directly by miotic divisions into a generation of haploid gametophytes.

Sporophyte: an individual of the diploid generation produced through fertilization in organisms that undergo alteration of generation, it produces haploid cells. Plants that make spores. In the diploid stage sporophyte cells undergo meiosis to make spores, which go through mitosis, in the haploid stage, to eventually become gametes that can form a zygote, which could become a sporophyte.

Sporozoite: a usually motile infective form of some sporozoans (as the malaria parasite) that is a product of sporogony and initiates an asexual cycle in the new host. Plasmodium zygotes undergo meiosis, producing haploid sporozoites. In malarial parasites (malaria plasmodium) the sporozoites migrate to the salivary glands of mosquitoes, which inject them into humans. The sporozoites travel to the liver, reproduce asexually, to form merozoites, that enter the blood cells and cause them to rupture releasing the merozoites, resulting in sever fever and chills.

Supergroup: organisms can be classified into large groups called supergroups. The protists can all be classified as unikonts or bikonts, depending on the number of flagellum. The super groups can be broken down into more groups. Unikonts contain fungi, animal, amoebozoa, etc. protists. And bikonts have plantae as well as other protists.

Trophozoite: motile, feeding stage of Giardia and other single-celled protists. Trophozoites can use their flagella to swim around in the intestine and attach to epithelial cells. Malarial trophozoites cause red blood cells to rupture releasing the malaria parasite.

Tubulin (Tubulin dimers): microtubules are made of stacks of tubulin dimers. They can be assembled in a 9+2 arrangement to form centrioles. The tubulin dimers are added in increase or decrease the size of a microtubule depending on its function.

Unikont: protists with one flagellum. Unikonts arise before dikonts. Animal, fungi, and amoeba protists are unikonts.

Zooplankton: small, microscopic animals that float in aquatic habitats. Zooplankton are primary consumers that feed on small primary producers like photoplankton. Although protists are not animals they are often included among zooplankton.

Zygote: a fertilizd egg. Formed by the 2 gametes (egg and sperm) coming together. they are characterized by 2n(diploid). They go through mitosis to form oranisms.
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