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MAJOR EVENTS IN THE HISTORY OF BIOLOGY: PRE DAWWIN 
Ages of sand, - Douglas Adams an author.  The finding brought about the scientific revolution.  Technological changes humanity went through and how those changes broadened our understanding. There are four ages of sand: telescope/astronomy 1608-- sand in form of glass created lenses which allowed us to look outside the earth. Microscopic/microscope – the use of glass lenses which started looking at cells (which is the fundamental unit of all living things). Computer chip 1961 – silica chip created computers which can perform any mathematics very fast biological system and ecology structure became possible. Fiber optic1980 – use of glass in fiber optic cables which is the internt allowing the transmission of information which helps scientist to work together on global scale problems  
Middle ages, - Medieval ages is another name for middle ages. After the fall of Rome   there were little progress in biology as a science.  Economic setbacks stalls the advance of science. It was a different story in the Islamic world (Byzantium with Constantinople (modern day Istanbul))- Christian Europe fell, the Muslim world Greek philosophers (Al-Jahiz, Al-Dinawari, Al-Baitar, Alhazen). Scientific revolution and the start of modern science 16th- 18th century, mathematics, astronomy and physics all have their roots in this time  Middle ages is predarwinian.  
Al-Dinawari, -- Muslim world, botanical sciences Al-Dinawari catalogued plants
 Alhazen, --  first described the scientific method. Observation, statement of problem, formulation of hypotheses, testing the hypotheses using experiment, analysis of the result, conclusion and publication  7 steps . Middle age
Al-Jahiz, -- The “Book of Animals” by Al-Jahiz proposed the struggle for existence, the food chain and evolution
Aristotle, --  A student of Plato (384 – 320 BCE).  (2.) Out of three philosopher to make their first understanding of living things. An author of the history of animals. He believed the world had existed forever and the world had never changed. He studied the form and variety of organisms in their natural environment. He believed that both inanimate object and living things had fixed characteristics. minerals, plant,animals,humas.Gods   
 Avicenna, -- summary of Greek, Indian and Muslim medicine
al_Baitar,-- pharmaceutical catalogue of medicinal plants 

 Binomen, -- every unique organism was reduced into the first word in Genus Latin and C letter and the second word was species epithet small letter and adjective e.g Canadian goose . Combination of noun and adjective 
Binomial nomenclature,
 Biogeography, the study of geographic distribution of plants and animal 
Chronological prediction,
 Classification, -- Kingdom: Phylum: Class: Order: Family: Genus: Species
Control, -- ability to control all the variables in an experiment, the tools been used in the experiment, where the experiment is done   
Deduction,
Empirical observation, 
Essentialism, --  All  organism were unchanged unique type and they are  differences/ what makes them different from each other could be attributed to a special internal “essence”  the three Greek philosophers (Hippocrates, Aristotle and Theophrastus) this was  Plato’s ideal which the philosophers believed. The inventory of what lived in the world grew and with it the need to organize and classify it. This is about the only biological innovation of the scientific revolution 
 Extinction, -- animal that go extent 
Fact, -- A scientific theory is required to be based on facts. 
Theory, -- an explanation or model that explains events in the natural world and makes predictions on how they will occur.  It is also based of a broad range of observations that have been backed up by multiple hypotheses that have tested the theory to be sure that it is sound and true. theories usually explain more general phenomenon and hypotheses smaller subsets.  theories are more generalized observations made through a series of hypotheses
Law, -- biology law is not universal cuz its only done on earth. And law has to be universal.
Hypothesis, -- A working explanation of observed facts. When we have tested the hypothesis we have the fact and not the theory. It is not uncommon for a set of hypotheses to be combined into a more general theory.  A hypothesis is arrived at by examining the existing literature on science or by observations of the natural world, and from these come an idea of how something works or behaves.  The explanation is then the hypothesis and testing begins to be sure that it remains true under various conditions. The only scientifically sound hypotheses are those that can be tested! 
Great Chain of Being, -- another name Scala Naturae, the study of all God’s creation to identify its position and purpose. Aristotle ladder of life 
Harvey, 
Hierarchical system, -- arranging of organism into categories family, orders,  class, phyla(phylum), kingdoms. 
 Hippocrates, -- He believed the world had existed forever and the world had never changed (Greek and roman ages 400BCE-450) in the area of medicine and human biology  (1.) out of three philosopher to make their first understanding of living things. 
Historical narrative, -- use method of observation their scientist was inferior to physical scientists 
 al_Baitar,-- pharmaceutical catalogue of medicinal plants 
 Induction, -- type of reason used by natural scientist work from specific and try generalized pattern  
Industrial melanism,
 Lamarck (Jean-Baptiste), -- a student of Leclerc proposed the first theory of biological evolution based on specific mechanism. He proposed that a metaphysical “perfecting principle” caused organisms to become better suited for their environment. Simple organism evolved into more complex ones. Two mechanism helped evolutionary change principle of use and disuse (body part grow proportion to how much they are used )  inheritance of acquired characteristics(changes an animal acquire during its lifetime are inherited by its offspring). Hes mechanisms do not cause evolutionary change. It is known that structural changes in an organism are not inherited by the next generation.  Lamarck Transmutation 
Leclerc (George-Louis - Buffon), --  le comte de buffon, a French man. they are some body parts that has no function. EG pig feet 2 toes dose never touches the ground. He proposed that some animals much have changed since the creation. He offered that the useless body parts today function before but he gave no explication. But he recognized that some species where conceived by nature and produced by time. 
Cuvier (Georges), a French man. Theory of catastrophism each layer of fossils represented the remains of organisms that had died due to catastrophe then a different species lived in that area  when another catastrophe struck they formed a different set of fossils in a higher layer. He added phylum to Linnaeus classification  
Van Leeuwenhoek, -- first microscope 
Linnaean taxonomy, -- giving living creature’s special name 
Linnaeus (Carolus), -- created binomial system of nomenclature giving living organism a special name. He creates a hierarchical system of categories and the binomen name of the Genus and species epithet that we still use today.
 Logical prediction, -- Prediction: A statement about what researchers expect to happen to one variable if another variable change. logical prediction that is most often expressed as an “if” and “then” statement
Mechanical Taxonomy, -- based on the physical characteristics of the organism that are classified. The groups are not really based on biology or relatedness of organisms  
Artificial Taxonomy, -- gives us descriptions to identify different organisms. Some of these descriptions were short, others that were long, but each contained enough information to be sure that you knew what you were looking at or talking about ( by Plato’s 2 students) . Detailed descriptions of the objects being classified rather than unique names for the animals or plants.
Folk Taxonomy, a spoken word was the only way a classification and its rules where passed from generation to generation. People that lived in that place new about species. E.g in North American where they are different names for cars based on the company and model that manufactured them, in a culture that cars aren’t important such details of classification wont be important. this causes a lot of thing to be memorized.  It is the Language naming system, and can be contrasted with scientific taxonomy.
Evolutionary/ natural taxonomy, -- different organism came from common ancestors. Now organisms in a taxon should all have the same common ancestor and the ordering of the taxa should reflect the evolutionary relationships between the different groups.
Natural sciences, -  Another word for biology. More than physical and chemical laws genetics, animate object, not universal,  multiply theories,  if error don’t leave theory, induction most used method, based on historical narrative    
Physical sciences, -- physical and chemical laws, inanimate object, universal, single theory, if there error drop the theory, experimentation most used method, based on empirical observation 
Null hypothesis, -- a statement that would be seen if the hypothesis tested were wrong 
Organicists, -- combination of physicalist and vitalist which says vital force(essence ) replaced by genetic program  and the importance of emergence (swam behavior )
Physicalists, -- believes apart from humans all living are machines  
Vitalists.—believes that physical and chemical laws apply but living things have essence  
Proximate causes, -- physical science like biology, phenotype( morphology  and behavior), here and now, genes in action, experiment , mechanical (prediction) 
Ultimate causes,-- natural science like biology, genotype (genes and history), evolutionary past, change in genetic programing, historical narrative, variable (probability) 
Sampling error, -- theres always error in an experiment no absolute true value. When taking more and more measurement it gets closers to the true value. Error decreases  
Scientific method, -- theory and fact, hypothesis, laws and prediction .  make an observation, know all the information, put together an information hypothesis, interpret the result and publish 
Primary reference/literature, --the author was directly involved in the work. He did the hypothesis, did the experiment for the testing, found any alternate interpretation and how he dealt with them , conclusion and publication of he’s work 
Secondary reference/literature, -- article writing by expert its self-described as review article   
Tertiary reference/literature, -- not really expert in the field written by scientist  often a general summary. 
Special creation,
 Taxon (taxa), -- the name giving to a group of organisms in Linnaean hierarchy(kingdom etc). The organism included within any category of the taxonomic hierarchy.
Taxonomy, -- classification of organisms into an ordered system that indicate natural relationship. Even animals, inserts, plant etc classify themselves. If there from the same species they would be able to reproduce if not they won’t be.  E.G Linnaean taxonomy 
Types of taxonomies--  Folk , Artificial ,Mechanical , Natural (Evolutionary) , Cladistic (Phylogenetic)
Theophrastrus, -- (371-287 BCE). Not as popular as Hippocrates or Aristotle. A student of Aristotle. He got a title as the father of taxonomy. A book on the growth and use of plants and a system for categorizing plants based on their reproductive strategy. (3.) out of three philosopher to make their first understanding of living things. He believed the world had existed forever and the world had never changed.
Vesalius, 

DARWINIAN THROUGHT 
Bicarbonate, -- most available carbon is present as dissolved bicarbonate
Biogeography,-- study of geography distribution of plants and animal. Observation of George louis Leclerc 
 Carbon cycle,-- global circulation of carbon atoms especially through the processes of photosynthesis and respiration 
Artificial Selction is defined as the choosing of desirable traits by an outside source other than the organism itself. 
 Carbonate, 
Carbonate salts, 
Catastrophic theory, -- Georges Cuvier. That the earth has been affected by sudden violent events that were sometimes worldwide in scope. 
Cell theory,  Schleiden and Schwann . The basic unit of all organisms is the cell – Individual cells have all the characteristics of life and – All cell come from the division of other cells 19th century modern biology 
Comparative biology, 
Continental drift, -- 
Fossil record, -- most fossil are found in sedimentary rock which is formed when rain and runoff crumble the land carrying fine particles of rock and soil to the lake or sea. The particles settle in the bottom as sediments forming layers over millions of year. The weight of the new sediment compress the older layers into solid matrix. Fossils preserve details of hard structures EG ; bones, teeth,wood, pollen of plant. Although most fossil are composed of stone they do not last forever. Many are deformed by pressure, geologic processes and disturbance. The effects of erosion means fossil from old rock are less common than young ones. 
Convergent evolution, 
Cuvier (Georges), -- he added phylum to Linnaean classification 
Extinction,  Georges Cuvier believed that extinction was due to catastrophic events usually geological that killed of life form. The catastrophic events to the flood of Noah  
Lyell (Charles), -- author of argued that geologic processes that Sculpted/ formed earth’s surface over a long periods of time such as earthquakes, volcanic eruption, formation are exactly the same as the processes we observe today. Because geological processes proceed very slowly it takes millions to mould the landscape we see today.
Uniformitarian theory, -- was by Charles Lyell against the catastrophic theory of Cuvier. The concept that the geological processes that form earth surface over a long periods of time such as erosion, movement of glaciers are exactly the same as the process seen today
Rock cycle,  -- Charles Lyell. Gradual change based on known geological process such as erosion and earthquake  can explain the disappearance and appearance of fossil. he suggests that sedimentary rocks takes a long time to form. When he looks at the layers of rock he see that the minerals composition and fossil change in them over time  but the sequence of the sediment remains the same. 
Darwin (Charles), -- changed biologists view of evolution  5 theories No constancy of species  Common ancestry  Gradual changes  Natural selection (microevolution)  Multiplication of species
Natural selection, -- its an evolutionary process individuals has different variation which are hereditary. Alleles. This trait helps some individuals to survive and reproduce much faster than others. Organism with favorable traits would produce more young ones which would be passed down to the next generation while organisms with less favorable traits would die 
Common ancestry, --evidence of common ancestry  relative /Comparative anatomy ( the bones)  Comparative embryology( the children)   Vestigial structures  Biogeography  Molecules
No Constancy of species,-- fosslis , extension , transitional form (from old to new shape of the species) 
Gradual Change,
Multiplication of species, 
Darwin (Erasmus), -- Charles Darwin grandfather. Questioned whether everything appeared at the same time. Temple of nature that thing were from the sea in small microscopic form that increased over generation living form broke from the seas to the land  and te thigs on land helped feed the animals. It wasn’t seen as a scientific article but as a poem  
Descent with modification, 
Evolutionary/ natural taxonomy, -- different organism came from common ancestors. Now organisms in a taxon should all have the same common ancestor and the ordering of the taxa should reflect the evolutionary relationships between the different groups.
Fitness,-- In the struggle of existence the fittest survive. Darwin fitness says species produce many offspring than are needed to replace the parent generation yet the world is not overrun. Some members of every population survive and reproduce whereas other die without reproducing 
Germ theory, 
Historical narrative, 
Homology, the bones of organism don’t look alike but have the same evolutionary origin  have the same ancestor.  EG bone of a whale flipper and birds wing . The difference arose from divergent evolution 
 Homoplasy, -- convergent evolution where two animals function or look alike but don’t have the same ancestor EG wing of a bird and wing of insect. Similarity in looks but not origin 
Analogy, --similarity in function but not origin.  No common ancestor EG wing of bat and bird 
Mendel (Gregor), -- genetic mechanism of inheritance 
 Pasteur (Louis), 
Plate tectonics, 
Special creation, 
Transitional forms, -- show the intermediate states between an ancestral form and that of its descendants
Transmutation, 
Transmutation of species, -- Jean Baptiste deLamarck 
Vestigial structures, 
Wallace (Alfred). – Alfred Russell Wallace.  Wallace gave darwin a letter about Ideal about species change over time. Darwin forwarded manuscript to Charles lyell. The papers by Darwin and Wallace was presented to Linnaean. 

isolating mechanism (reduce or prevent successful reproduction with members of other species) 
prezygotic (members of 2 different species mate and produce a hybrid offspring)

Speciation and cladistics: Speciation and cladistics: Advanced characters, 
Behavioural / ethological isolation,-- A prezygotic reproduction isolating mechanism(reduce or prevent successful reproduction with members of other species) in which 2 species do not mate because of difference in courtship/ wooing behavior 
Mechanical isolation, -- A prezygotic reproduction isolating mechanism  caused by differences in the structure of reproductive organs 
Ecological isolation, -- A prezygotic  reproduction isolating mechanism  in which species that live in the same geographic region occupy different habitats 
Temporal isolation, -- a prezygotic reductive isolating mechanism in which species live the same habitat but breed at different times of day or year 
Gametic isolation, -- A prezygotic (members of 2 different species mate and produce a hybrid offspring) reproduction isolating mechanism (reduce or prevent successful reproduction with members of other species) caused by incompatibility between the sperm of one species and the egg of another may prevent fertilization 
Postzygotic isolation mechanisms,--  a reproductive isolating mechanism that acts after Zygote/ fertilized egg formation/ is formed  
Prezygotic isolation mechanisms, -- a reproductive isolating mechanism that act earlier/ prior  to the production of  Zygote/ fertilized egg
Reproductive isolation, -- a biological characteristic that prevents gene pool of two species from mixing 

Morpho species, -- morophological species is the concept all individual of a species share traits that separate them form other species 
Biological species, -- definition of species based on the ability of population to interbreed and produce offspring 
Phylogenetic species, a concept that seeks present species as the smallest group of population that can be united by shared derived characters 

Ring species, a specie with a geographic distribution that forms a ring around uninhabitable terrain 
Parapatric speciation, -- it’s a speciation between populations with adjacent geographic distribution
Allopatric speciation, -- the evolution of reproductive isolating mechanisms between two populations that are geographically separated p.452
 Sympatric speciation, -- speciation that occurs without the geographic isolation population 

Sister group, -- on an evolutionary tree when groups of organisms share an immediate common ancestor
Phylogeny, -- evolutionary history of a group of organism 

Character polarity, -- character influencing mate choice 
Anagenesis, -- the slow accumulation of evolution changes in a lineage over time p.399
Autopolypoloidy, -- the genetic condition of having more than2 sets of chromosomes from the same parent species p.458
Clade, -- A monophyletic group (same ancestors) of organism that share homologous feature derived from evolutionary origins 
Cladistics, -- An approach to systematics that uses shared derived characters to infer phylogenetic (different ancestors)  relationship and evolutionary history of groups of organisms 
Cladogenesis, -- evevoltion of two or more descendant/ lineage species from a common ancestor p.400
Cladogram, -- A branching diagram in which the end points of the branch represent different species of organisms used to show phylogenetic relationship p.422 
 Common ancestor, -- came from the same descendant 
Derived character, -- A new version of trait found in the most recent common ancestor of a group 
 Extinction,-- the death of the last individual in a species or last lineage of the specie
Hybrid zone, -- geological area where hybrid of offspring of 2 species are common 
Monophyletic,-- monophyletic taxon a group of organisms that includes a single ancestral species of it descendent  
Paraphyletic, -- paraphyletic taxon a group of organism that includes an ancestral species and some but not all of it descendant 
Polyphyletic,-- polyphyletic taxa a grop of organism that belong to different evolutionary lineage nd do not share any accentors 
Punctuated equilibrium,-- evolutionary hypothesis’s that most morphological variation arise during speciation events in isolated population at the edge of a species geographic distribution 
 Reinforcement, -- the increase of reproductive isolation that had begun to develop while populations were geographically separated 
Taxon (Taxa),-- is any group of organisms that is given a formal taxonomic name
Vicariance,-- smaller pieces of continuous/ fragmentation geographic distribution by nonbiology factors  
 Zygote.—A fertilized egg 
Subspecies,  -- a taxonomic subdivision of a species 

KISS principle, 
Fusion, 
Henning, 
Primitive character,
Speciation, 
Apomorphy, -- 
 Autoapomorphy, 
Symplesiomorphy, 
Synapomorphy, 
Systematics,  
Occam's razor, 
Out group, 
Parsimony,
Phylogenetic taxonomy, -- 
Plesiomorphy, 

 Microevolution
Allele,-- one of two or more versions of gene 
 Allele frequencies,-- The relative abundance of the different alleles. The commonness or rarity of each alleles in a gene pool 
Genotype frequencies, -- its used to describe the structure of gene pool. Which is the percentage of individuals possessing each genotype 
Chromosomes, --genetic information that has DNA molecules and proteins 
Diploid,-- An organism or cell with two copies of each type of chromosome in its nucleus. Pairs of homologous chromosome   
 Fitness,-- relative fitness the number of surviving offspring that an individual produce compared with the number left by others in the population 
 Fixation, -- A change in gene pool from a situation where they exist at least 2 alleles to a situation where only one alleles remains 
Heterozygous, -- An individual with two different alleles of gene. Example for a flower CrCw 
Heterozygote advantage,-- it helps maintain balanced polymorphism when heterozygous for a particular locus have higher relative fitness than either homozygote. Example is sickle allele
Homozygous,-- An individual with the same alleles of gene. Example flowerCrCr
Homology, the bones of organism don’t look alike but have the same evolutionary origin  have the same ancestor.  EG bone of a whale flipper and birds wing . The difference arose from divergent evolution
 Homoplasy, , -- convergent evolution where two animals function or look alike but don’t have the same ancestor EG wing of a bird and wing of insect. Similarity in looks but not origin 
Gene pool, -- population gene pool is the sum of all alleles at all gene loci in all individuals.  Hardy-Weinberg principle in determining which of the model conditions are not met is a first step in understanding how and why gene pool is changing  
 Genetic equilibrium, -- The point at which neither allele frequencies or genotype frequencies change in succeeding generation. 
Hardy-Weinberg principle,-- is a null model that defines how evolution does not occur. It was created by an English mathematician G.H Hardy and German physician Wilhelm Weinberg in 1908.  It specifies the conditions under which a population of diploid organisms achieves genetic equilibrium,  the point at which neither allele frequencies nor genotype frequencies change in succeeding generation, their work also showed that dominant alleles need not replace recessive ones and that’s the shuffling of genes in sexual reproduction does not in itself cause the genepool to change.  Only if genetic equilibrium is met : 1. No mutation, 2. Random mating- sexual selection (nonrandom mating)3. No Genetic drift -Population is large 4. No Gene flow-closed/no to migration 5. No Natural selection. If the conditions are met microevolution will not occur. Can be calculated by p²  + 2pq +q² = 1 (genotype frequency ) where p and q are frequency of 2 different alleles 
Null model, -- Null model is used instead of control because we are using observational data instead of experimental which predicts what they would see if a particular factor had no effect. 
Mutation,-- A heritable change in DNA. (Introduces new genetic variation into population.) - effect on genetic variation. 3 types of mutation Neutral, deleterious , beneficial and point and chromosomal 
Neutral mutation, -- a change in DNA that are neither harmful or helpful. Mutation at the third position may appear to persist longer in population than those at the first two positions. Other neutral mutations may change an organisms phenotype without influencing/affecting its survival and reproduction.
Deleterious mutation,-- change in DNA that alters individual’s structure, function or behavior in harmful ways. A disruption of collagen synthesis in mammals that may result in loose skin, weak joints or death
Beneficial mutation,-- change in DNA which awards/confer/has some benefit on an individual that carries it. however small benefic natural selection may preserve the new allele and even increase its frequency over time. 
Point mutation, -- another name single based mutation is a type of mutation affecting only one or very few nucleotides(repeating units in DNA sequence) in a gene sequence. Substitution from one nucleotides for another. It’s the coding region of the gene which affects the protein sequence. 4 types of point mutation silent, missense, nonsense and frame shift   
Silent mutation,-- has no effect on the functioning of protein. Code for the same amino acid  
Missense mutation,-- it can result in the protein having one different amino acid. It changes the codon so a different protein is created. 
Nonsense mutation,-- code for a stop. It can truncate/ end the protein sequence  
Frame shift mutation, -- the DNA sequence would still be translated but the reading frame would have shifted resulting to a completely different protein 
Chromosomal mutation, -- is a missing, extra, or irregular portion of chromosomal DNA type of mutation which has 7 different types inversion, translocation, crossing over, gene duplication, deletion, genome duplication, polyploidy  
Chromosomal Inversion, --the broken chromosome is reversed and inserted back into the chromosome 
Chromosomal translocation, -- A portion of one chromosome is transferred to another chromosome 
Deletion,-- A portion of the chromosome is missing or deleted 
Crossing over, --  interchanging of homologous chromosome during sexual reproduction 
Polyploidy,--
Duplication, -- A portion of the chromosome is duplicated/doubled 
Non-random mating, --  humans  marrying one another is random mating . Choosing a mates based on their phenotype and genotypes. Example show geese mate non-randomly. It violates Hardy-Weinberg prediction because individuals with similar phenotypes mate with each other the next generation would contain fewer heterozygous offspring.  The possibility that two individuals in a population will mate is not the same for all possible pairs of individuals. It can influence genotype frequency. It can take a form called inbreeding  
  Inbreeding, -- is a special form of nonrandom mating in which individuals that are genetically related mate with each other. Example self-fertilization in plants. Inbreeding increases the frequency of homozygous genotype which causes genetic deformities or diseases 
Genetic drift,--  in small population random chance can cause allele frequency in a  to be unpredictable, occurs whenever organisms engage in sexual reproduction simply because their population size is small. It occurs in small population because only few individuals contribute to gene pool. It leads to the loss of alleles and reduce genetic variability.  2 types population bottlenecks and founder effect. Violates Hardy-Weinberg condition of large population 
Population bottlenecks,-- such as disease, starvation or drought (harmful situations) kills many individuals and reduce alleles from population even if population number later rebound example elephant seals  
Founder effect, -- A change in gene pool where few colonized individuals start a new population some alleles may be missing from the new population whereas some alleles that were rare back home might be in high frequencies. Example Charlevoix northeastern Quebec. 
Gene flow -- violates Hardy- Weinberg condition that populations must be closed to migration. The transfer of genes from one population to another through the movement of individuals or their gametes.  Change in allele frequencies as individuals join a population and reproduce.  Example Blue jays serve as agents of gene flow for oaks. 
Natural selection, -- replaced all recessive/ rare alleles with dominant or common ones. Reproduction of individuals with different genotype.  Is the process by which beneficial traits become more common in subsequent generation. Violates Hardy-Weinberg condition and causes alleles and genotype frequencies to differ from the model. Effect of natural selection against- recessive alleles become increasingly rare in population( Hardy-weinberg equilibrium predicted), effect of natural selection on heterozygous where recessive alleles continue in the population in heterozygous individuals who may pass to their children which declines more and more as they are found in heterozygotes individuals, effect of natural selection on fixation  where they exits at least two alleles to a situation where only one alleles remains . Types of natural selection directional selection, stabilizing selection and disruptive selection. 
Directional selection,-- when individuals near one end of the phenotype have the highest relative fitness. It Shifts a trait away from the existing mean phenotype towards the favored extreme. After selection the trait mean value is higher or lower than before depending on the direction. Example chilli pepper 
Stabilizing selection, -- Traits when individuals expressing intermediate phenotypes have the highest relative fitness. Example very small and very large new born are most likely not to survive than those born intermediate 
Disruptive selection, --Traits when extreme phenotypes have higher relative fitness than intermediate phenotypes 
Microevolution,--Evolutionary changes that result from changes in allele frequencies in a population, in chromosome structure and numbers due to mutation and recombination. Agent of microevloutionary change are mutation, gene flow, genetic drift, natural selection and nonrandom mating 
Migration, -- population that moves from one place to another 
Sexual selection, -- A form of natural selection established by male competition for access to females and by the females choice of mates. Intersexual selection- interactions between male and female and intrasexual selection – interaction between same sex 
Female choice,-- female mammals picks the best male to mate with after looking to see who is more fit
Sexual dimorphism, -- difference in the size and appearance of males and females. It is caused by sexual selection 
Population,-- made up of individuals of the same species each with its own genotype 
 Population genetics,-- The branch of science that studies the prevalence and variation in genes among populations of individual. First describe the genetic structure of a population then create hypotheses to describe how evolutionary processes may change the genetic structure under specified condition then finally test the predictions. All populations have a genetic structure. 
Punnett square, -- A method for determining the genotypes and phenotypes of offspring and their expected proportions 
Qualitative trait/variation, -- micro evolutionary studies, that is Individuals differ in small, incremental way. Example if you weighed everyone in your biology class you would see the varies in height, length of their toes nails, number of hair on their head etc. which is usually displayed in a bar graph which defines the average value of the traits in the population.  
Recessive allele,--Hardy-Weinberg equilibrium predicts will occur cause recessive alleles can contuine in population in heterozygous individuals who may pass to their children the rate of loss of bad alleles reduce more and more in heterozygous individuals, as the recessive alleles become increasingly rare in population . due to natural selection 
 Reinforcement, The enhancement of reproduction isolation that had begun to develop while populations were geographically separated 
Sickle cell anaemia,-- this is a disease caused by point mutation caused by missense mutation 
Dominance and recessive – natural selection keeps the dominant one and takes away the recessive ones 
Synthetic theory of evolution, -- modern theory of evolution incorporating Darwinian thinking, mendelian genetics and understanding of genes and genetic change  
Tetraploid, 
Triploid.
Sperm competition,
Male competition, 
Gene duplication,
Allopolyploidy, 
Autopolypoloidy, 
Modern theory of evolution,
Adaptive radiation,

Hadean Eon
Anaerobic bacteria life, one celled organism present E.g Blue- green algae, oxygen starts to accumulate 
Spontaneous origins,-- it was denied by pastures that it was how life was formed. 
Biomonomers, -- Carbon atoms linked together to form bimonomers of life 
Biopolymers,-- another name macromolecules chemical evolution to the origin of life . 4 categories DNA, RNA, protein and lipids. Nucleic acid(RNA and DNA), protein, lipids, and carbohydrate (ancient ocean) . apart from lipids they could form nucleotides, amino acid and sugar  which occurs when there is life 
Carbon, -- is central to life, carbon atom links in chains bind with other atoms to make the array of organic chemistry that constitude life itself E.g DNA 
Central dogma,-- where DNA, RNA and protein are related to each other by dogma. Replication (DNA) information is stored, transcription (RNA) the information in DNA is copied into RNA and translation (Protein ) the information in RNA guides the production of proteins 
 Chemical evolution,-- Biopolymers and monomers 
Polar compound, -- E.g water, ammonia chemical bonding that result from either an atom sharing one or more outer orbit ions with another atom or an atom taking outer orbit ions from another atom which is bonding 
Nonpolar compound, -- E.g hydrogen and oxygen electrons are distributed more symmetry ( shared). Charges cancel out each other  
Hydrophilic,-- polar molecules that associate readily/willing with water 
 Hydrophobic,-- nonpolar substance that are excluded by water and other polar molecules 
Vesicles,-- a small structure within a cell containing fluids by a lipids bilayer.  
 Volcanic outgassing, -- release of gases into the atmosphere during volcanic eruption  
Green house gases, -- green house effect is the trapping of solar radiation heat in the atmosphere by CO2 
Habitable zone, -- solar system 
Hydrogen bond, --noncovalent bond formed by unequal electrons sharing between hydrogen atoms and oxygen, nitrogen or sulfur atom 
 Eras,-- A long period of history with a particular feature or characteristic. Subdivision on eons. Two or more periods is era 
Periods,-- basic unit of geological time in which single types of rock system is formed 
Eons. – Indefinite and very long period of time. Two or more era 
Eukaryote, -- An organism whose cells contained a nucleus and is a member of the domain Eukarya  
Prokaryote,-- an organism whose cell of lacked nucleus includes both bacteria and archaea member of the domain 

Earth, -- 4,500 million years old but multicellular life only rose 500 million years ago  
 Geological time scale, -- formed by paleontologist Lyell layers of sedimentary rock represented very distinct times in the history. Using this layers they created geological time scale that divided earth into 4 types of eons and within eras and periods.  4 types of eons  Hadean eon, Archaean eon, Proterozoic eon, Phanerozoic eon.
Hadean Eon, -- it’s the first eon on earth 4,600-3,800 Ma million years ago. The solidifying of earth’s continental and oceanic crust.  Formation of solar system and planet ends with origin of life. Building phase and a stabilizing phase  
Building phase of the earth, -- hadean eon -Jupiter sucked a huge amount of materials and the ones that didn’t was shot back into the solar system hitting any planet in its path. It was one of this impact on earth that caused a huge chunk to break up with is called the moon. Materials moving around the sun due to gravitational pull swirling material around the sun started to form together and that’s how planets where formed any other impact were smaller allowing the planet to cool and a crust to from its surface.
Stabilizing phased of the earth,-- Hadean eon- the dense iron core of the earth remained molten and hot and the lighter gases escaped. As the earth cooled, earths first atmosphere was different from what we see today no oxygen. As it cooled further rain began to fall, it was very hot causing life in the planet to be killed. This would all change  
Archaean eon, -- the second eon, 3,800 – 2,500 Ma. Single celled prokaryote bacteria predominated,
Proterozoic eon, -- 2,500- 550 Ma. Single celled eukaryote formed, oxygen in the atmosphere, aerobic organism  
Phanerozoic eon,-- it is the shortest eon, 550Ma till now. Multicellular organism. 3 major eras Paleozoic era , Mesozoic era, Cenozoic era 
Paleozoic era, -- 550-250 million years ago. First attempt by plants and animals to rise form the ocean and move to land it all goes due to global catastrophic event over 90% of marine diversity is gone 
Mesozoic era, -- 245-65 million years ago, increase in plant and animals on land oceans global diversity recovers once again, E.g dinosaurs, it comes to an end and the extension of dinosaurs another global catastrophe eliminated many organisms that populated earth  (end of the age of reptiles)  
Cenozoic era, -- 65million till now, The age of mammals diversification of mammals, birds appeared and insects and plants continued their war, the link between flowing plants and their insects pollinators changed the appearance in the whole planet. 

Monomers, --chemical evolution origins of organics (origins of life)- prebiotic soups. Identical subunits that link together to form polymers during polymerization.  Deep see and intersteller origanic 
Reducing atmosphere, -- Because presence of large concentration of molecules - hydrogen, methane and ammonia these molecules contains abundance of electrons and hydrogen and would have entered into reaction with each other that would have produced larger and more complex organic molecules. Organic molecules created in rich atmosphere 
Miller-Urey experiment,-- Alternative source for Initial organic compound . By Stanley Miller reducing atmosphere he believed to have existed on earth. He placed the reducing atmosphere/gases (hydrogen, ammonia, methane and water vapor) in a closed apparatus and exposed the gases to an energy source in the form of sparking electrodes. Water vapor was added to the atmosphere in one part of the apparatus and condensed back into water by cooling in another part. After running the experiment, Miller found a large mixture of organic compounds (amino acids, lactic, acetic acids etc ) after condensing the atmosphere into a liquid. Carbon that was originally in the experiment ended up in molecules that are common in living organisms. Biomonomers could be produced spontaneously in the earths early atmosphere 
Hydrothermal vents, -- Deep-sea vent. Alternative source for Initial organic compound. In the deepest part of the ocean hydrothermal vents occurs when the planet releases gasses and molten rocks, water temperature increases dramatically but the water inside that part of the ocean doesn’t boil. Instead it heats to temperature higher than boiling point and remain liquid. Today around the vent there is diversity of life.  
Panspermia, -- another name extraterrestrial origins. It a hypothesis that simple form of life are present in outer space and this may have helped life come on earth-- organic molecules may have risen somewhere else in the solar system large meteorites that hit earth may have contained organic matter the earth cooled the mix in the ocean which became richer and more organic this would explain the presence of carbon. Outer space or extraterrestrial origins
Prebiotic soup,-- primordial . From hydrothermal vent or outer space (extraterrestrial origins) or reducing atmosphere. There is no doubt that ancient ocean contained a rich mix of chemicals that include the organic monomers   

Interstellar organic compounds, 
Interstellar space dust, -- it has been 50 years since the search of extraterstrail life flying through the galaxy its now being forced to listen for signals of a communication sivilazation using seince radio astronomy 
Panspermia, -- another name extraterrestrial origins. Hypothesis that simple form of life are present in outer space and this may have helped life come on earth-- organic molecules may have risen somewhere else in the solar system large meteorites that hit earth may have contained organic matter the earth cooled the mix in the ocean which became richer and more organic this would explain the presence of carbon. Outer space or extraterrestrial origins
Late heavy bombardment, -- Jupiter and suture big planets  Jupiter sucked a huge amount of materials and the ones that didn’t was shot back into the solar system hitting any planet in its path. It was one of this impact on earth that caused a huge chunk to break up with is called the moon
Ribozymes, -- A group of RNA molecules that could themselves act as catalyst. A group of RNA molecules that can catalyze specific reactions. Because they can store information and drive catalysis it is through that RNA was the first molecule.
RNA world,-- RNA performed all the information catalytic roles of today’s DNA and protein . DNA are more stable than RNA thus better genetic information. RNA was the first molecule 
Proteins first hypothesis, -- Because of its greater diversity and much higher catalysis, protein became the dominant structural and functional macromolecule of all cells 

Micelles replication, -- to know how life evolved a small spherical ball where lipid reorganize themselves when mixed with the right ration of water and lipids. Liposome 
Liposome, -- spontaneous formation of lipid vesicles. May have served as the first membrane-bound compartments that developed into the first cell. A lipid vesicle in which the lipid molecules form bilayers very similar to cell membrane.  Clay accelerates the formation of lipid vesicle  Early type of protobiont could have been similar to a liposome  
Protobiont,-- A term giving to a group of abiotically (non-living chemical and physical part of the environment that affect living organism)  produced organic molecules that are surrounded by membrane. Could have been formed spontaneously (without energy input)   
Protocells,-- fixed protein in the membrane of the vesicle that allow exchange with the external environment so the substrates and product can be generated for prolonged period of time. They have been host to a variety of complex biochemical interaction E.g DNA,RNA. The photocell must be able to self-maintainers, self-reproduce and able to change or evolve 


Wacky water,-- cohesion, adhesion, surface tension, surface properties, ice and water formation, temperature  
 Surface tension, -- when an object or insert that is denser than water is able float along the water. E.g water striders
Cohesion, -- holds hydrogen bonds together to create surface tension on water. Similar particles to cling to one another . E.g water drop 
Adhesion, -- fore that pull water to other molecules .dissimilar particles to cling to one another. E.g water and plant leaf 
Reverse transcriptase, 
Specific heat,
 Surfactant, 
Crystal lattice of water, 
Nice model,
Goldilocks zone,
Evaporation,
Emergence,



1. [bookmark: _GoBack]What are the main points of the "central dogma of biology"?
2. List the stages of mitosis and briefly describe what happens in two of the stages
3. Describe several major differences between eukaryotic and prokaryotic cells
4. There are different types of proteins found in a cell membrane. What are the different types a briefly two of them.
5. From one of the following explain its structure and how it functions: bacterial flagellum, protozoan flagellum, flame cell (protonephridium, compound eye, mammalian eye)
6. Why is it referred to as the Cambrian explosion, when was it and what happened?
7. How do prokaryotes differ from eukaryotes?
Archean eon

Absorbtive heterotroph,
 Aerobic,-- prokaryotic organism that use oxygen as final electron acceptor. Cannot survive without oxygen 
Anaerobic,-- without oxygen. Prokaryotic organism use metals as final electron acceptor the obtain energy through anaerobic respiration 
Antibiotic resistance, -- beneficial function of the Plasmids (which is part of bacterial cell structure)
ATP sythetase (synthase),-- ( molecule of chemical energy, breakdown of glucose by the metabolic pathway of glycolysis to create ATP). Prokaryotic cells have organelles with specialized functions. Energy source for creating the concentration gradient across the bacterial cell membrane that fuels the bacterial molecular motor  
Lithotrophs, -- another name for chemoautotrophs 
Bacteriophage, bacterial reproduction by transduction 
Electron donor,-- giving or sharing in electrons F+
Electron receptor,-- taking electrons from the donor F-
Extremophiles,-- A term giving to organisms that are found in environment that are lethal to other organisms E.g bacteria and archaea can survive under extreme temperature, high pressure etc to show that life could have survived from millennia in space 
Pinocytosis—dissolved organic material is solution (liquid)
Endocytosis—the bulk uptake of materials into the cell in vesicular transport 
Phagocytosis-  
Fungi,--produce antibiotic naturally to kill bacteria and other micro-organisms. Penicillin produced by fungi target cross-linkage in peptidoglycan 
Halophiles, -- salt-loving organism archaea E.g dead sea. Haploid- cell with only one copy of each chromosome  
Histones,-- A small positively charged protein that is complexed with DNA in the chromosome of eukaryotes.
Capsule,-- prokaryotic cell structure. Protecting cell in different environment E.g desiccation, extreme temperature, bacterial viruses and harmful molecules 
Protista, kingdom Protista. 
Reverse transcriptase,-- an enzyme to make DNA copy of RNA in a test tube reaction 
 
Vaccine, virus are hard to treat, therefore preventing infection by those viruses that cause fatal diseases
Virus morphology,-- nonenveloped  virus and enveloped virus 
Phototrophs, -- Obtain energy from light
Photosynthesis, -- Oxygenic photosynthesis led to the rise in oxygen in the atmosphere. It is the dominant form of photosynthesis and it is used by plants and algae and cyanobacteria
Nitrogen fixation,-- bacterial and archaea are capable of nitrogen fixation the conversion of atmospheric nitrogen to ammonia



Cyanobacteria,-- photosynthetic bacteria. Specific group of photosynthetic bacteria form modern-day stromatolites. This is because they process sophisticated metabolism. Cyanobacteria do not represent the earliest form of life. Helped in the releasing of oxygen into the atmosphere it can thrive anywhere on the planet where there is sunlight. 
Stromatolites,-- the earliest evidence of life is found in fossils. It is found in the fossilized remain of structure the oldest form about 3.50billion years ago. They are layers of rock formed when microorganism bind particles sediment together forming thin sheets.  

Heterotroph, --Another earliest form of life. Organism that obtain carbon from organic molecules. E.g humans (any modern animal) we extract energy from organic molecules such as fat, protein. In early atmosphere earliest heterotroph relied on anaerobic forms of respiration and fermentative to extract energy from organic molecules. Obtain carbon from organic moleclues either from living host or from product, waste etc 
Photoheterotrophs, -- prokaryotic organism diversity in carbon and energy. Uses light as an energy source and obtain carbon from organic molecules rather than CO2 E.g bacteria, plants
Chemolithoheterotroph, 
Chemoorganoheterotrophs,

Autotroph, -- Opposite from heterotroph. It obtains carbon from the environment in an inorganic form/molecules most often carbon dioxide. E.g plants and photosynthetic organism.  Organisms that synthesize organic carbon molecules using inorganic compound (CO2)
Chemoorganotrophs
Chemoautotrophs,--modes of nutrition used by living organisms.  another name  Chemolithotrophs, E.g some bacteria and archaea no eukaryotes. Obtain energy by oxidizing inorganic substances/molecule  such as H2 and use CO2 as their carbon source
 
 Domains of life, -- Archaea, Bacteria and Eukarya. Evolutionary tree about Present organisms categorized into 1 of these 3 domains (descended from a common ancestor). Difference in function and structure among the domains Archaea and bacteria share the same cell architecture including lack of nucleus they are called prokaryotes. 
Eukaryota,-- Eukarya domain of life  
Archaea,-- extremophile (term giving to an organism that is found growing in environment that are lethal to other organism—bacteria can’t even survive).  Discovered about 40 years ago shares some cellular features with eukaryotes and with bacteria and has some other features that are unique. Unique in their plasma membranes (the lipid are more resistance to disruption, there is a different linkage between the glycerol and hydrophobic tails) and cell walls (unique are more resistant extremes) 
Bacteria (Eubacteria),-- Same thing as bacteria  domain of life 

Bacteria reproduction, --in prokaryotic organism binary fission, horizontal gene transfer, and pili and endospores. 
Endospore, -- pattern of development in some plants E.g seed plant in which the gametophyte develops inside the spore wall. Bacteria survive harsh condition by forming protective structure  
 Binary fission,-- asexual reproduction is the normal mode for reproduction, a parent cell the divides by binary fission into two daughter cells that are the same genetic copies of the parent. Reproducing by binary fission means that, under favorable conditions population of prokaryotic organism can have a rapid growth as one cell become two and so on. Prokaryotic organism has a higher mutation rate than eukaryotic organism
Horizontal gene transfer, -- allows antibiotic resistance and other traits to spread very quickly in bacterial population. It also occurs when bacteria cells take up DNA from their environment. Also when virus transferred DNA from one bacterium to another. 3 types bacterial conjugated, transformation and transduction 
Conjugation,-- brings DNA of two cells into close proximity. Cells contract each other and form cytoplasmic bridge. DNA from one cell moves through the cytoplasmic bridge into the other cell. It’s a sexual reproduction in prokaryotic organisms. Step 1 Plasmid transfer.- from the donor to the recipient, DNA replication occur and finally the replication has produced a copy of both plasmids in the donor and recipient. Step 2 bacterial chromosome gene is transferred. Bacterial that act as DNA donors have plasmid, gene from the main chromosome are transferred into recipients with no plasmid along with portion of donor plasmid DNA.
Transformation,-- intact cells of some species absorb pieces of DNA released from cell that have fractured. The entering DNA fragments can recombine with the recipient cells DNA. Step 1 prokaryotic chromosome combine with DNA fragment which either gives stable transformation (successful combination of DNA fragment with chromosome) or unsuccessful transformation ( degradation)
Transduction,--DNA is transferred from donor to recipient cell inside the head of infecting virus.

 
 Electron transport chain

Prokaryote, -- makes up of two out of the three domains of life- Archaea and bacteria but they do not share evolutionary origins. Metagenomics (technique that helps isolate and clone DNA to analyze gene sequence) enables us to investigate the diversity of prokaryote organisms.  Prokaryotic organisms are the smallest in the world and dominate life on earth because about 3 billion years they were the only form of life on earth. Prokaryotic cells are simpler in structure (pili, flagella, peptidoglycan, plasma membrane, outer membrane, ribosome, condensed DNA, plasmid) compared to eukaryotic cells but prokaryotic organisms are more diverse metabolically
Pilli, -- Prokaryotic cell structure. Has Shift of protein extending from their cell walls helps them move along the surface  
Bacterial flagellum,-- prokaryotic cell structure. It extending from the cell wall, made up of rigid helical protein that rotates the flagellum. Prokaryotic flagellum differ from eukaryotic flagellum in both structure and pattern of movement. 
Archaeal flagellum is similar to bacterial flagellum and carry out the same function but they contain different components, develop differently and are coded by different genes 
Flagellar hook,-- Shaft of biological motor underneath 
SWITCH – A protein that change the direction that bacteria flagellum rotates 
 Flagellar motor, rotating the flagellum
Plasmid, -- internal structure of prokaryotic cells which contains small circles of DNA which contains genes of nonessential but beneficial functions E.g antibiotic resistance. It can be transferred from one cell to another 
Cellular chromosome— in a prokaryotic cell structure both bacteria and Archaea shared the in common  
Plasma membrane – 
bacteria branched with ether links and 
Archean unbranched with ester links 
Ribosome,--internal structure of prokaryotic cell - like Eukaryotic cell, prokaryotic cell contains ribosome. Bacteria ribosomes are smaller than eukaryotic ribosome but carry out protein synthesis the same way. 
Archaeal ribosomes are the same in size with bacteria but differ in structure, protein synthesis in archaeal is the combination of bacteria and eukaryotic processes with its own unique features.   
Peptidoglycan, -- inside bacteria cell walls. A polymer of sugars and amino acid that forms linear chains. Cross-linkages between the chains gives cell walls strength. No peptidoglycan in Archaea 
Gram-negative bacteria,-- first broad group—used as the first step to identifying unknown bacterium. It appears colorless but pink  if counterstained under a microscope. The crystal violet-iodine complex is washed out of the cell. Have only thin peptidoglycan in its cell walls outside the plasma membrane  and an outer membrane  (protects from harmful substance) 
 Gram-Positive bacteria,-- second broad group-- used as the first step to identifying unknown bacterium. Are cells that kept crystal violet-iodine complex it appears purple when viewed under a microscope. Have cell walls composed of single thick layers of peptidoglycan 

Virus.— non-living infective agent.it has no cell membrane, no ribosome, DNA and RNA are wrapped in protein coat, no mitochondria. Lysogenic cycle and Lytic are example virus replication 
Lytic cycle,-- viral enzymes breakdown bacterial chromosome and host cell machinery to produce viral proteins and linear copies of viral DAN
Lysogenic cycle, --viral DNA is mixed into the bacterial chromosome 
Enveloped virus – A virus that has its surface membrane derived/obtained from its host cell E.g HIV 
Virion, --A complete virus particle 
How are virions released from a host cell?,

Burst - If the virus is of the naked type, an encoded protein, lysozyme, dissolves the cell membrane &/or cell wall of the host cell, causing the cell to lyse & releasing the hundreds of viruses inside it
Budding how virus exit host - If the virus is to be an enveloped virus, it pushes out the cell membrane, forming a bud that encloses the virus - then the bud pinches off behind, resealing the host cell; as a result the host cell is not lysed

Viroids and Prions, -- Viroids infect crop plants consist of only a very small single-stranded RNA molecules. 
Prions, which causes brain diseases in some animals are infectious proteins with no associated nucleic acid. They are misfolded versions of normal cellular proteins which makes other normal proteins to misfold.

Nonenveloped virus,--
Methanogens, 
Monera,
Nucleoid,-- 
 Oxidized, 
Pandemic,
 Pathogen, 
Proton gradients,
 Protozoa, 
Redox pair, 
Reduced, 
Algae, 
Animalia,
 Antibody, 
Antigen,
Chitin, 
Circular genome, 
Daughter cell,
Ingestive heterotroph, 
Latent viral phase, 
Periplasm, 
Phage,
Saprophytic, 
Thermophiles,  Extreme bacteria that can survive both high and low temperatures
Capsin protein, -- protein coat of a virus 
Plantae,
Phagocytosis-  
Proterozoic eon 
9+2 organization, -- cross section of flagellum. Showing the 9+2 system of microtubules. The spokes and connecting links hold the system of microtubules. This produce movement of a flagellum or cilia. Contains bundles of microtubules. The dynein motor proteins silde the microtubules of the 9+2 structure over each other to produce the movement of flagellum or cilia  
Alternation of generations,-- A cell life cycle for plants some fungi and algae. Where there is both diploid and haploid meiosis and mitosis division. Nutrition strategies  for plant-like protists is photosynthetic   
 Ameboid (Amoeboid) movement,-- Almost all protists move by amoeboid motion. In which the cell extends one or more lobes of cytoplasm called pseudopodia. They live as autotrophs and heterotrophs 
 Asexual reproduction, -- Some protists reproduce asexual by mitosis cell division EG plasmodium parasite 
Autotroph,-- carbon to from carbon dioxide 
Centriole, -- A cylindrical structure consisting of nine triplets of microtubules in the centrosomes of most animal cells. During the formation of flagellum or cilia centriole moves to a position just under the plasma membrane 
Centrosomes, -- another name cell center. Cytoskeleton microtubules in animal cell. The main microtubule organizing center cell, which organizes the microtubules cytoskeleton during interphase and positions many of the cytoplasmic organelles  
 Chloroplast, -- The site of photosynthesis in plant cell. Members of family of plant organelles known as plastids. Chloroplast stroma contains DNA and ribosomes that resemble those of certain photosynthetic bacteria therefore it is believed to have originated from ancient bacteria that became eukaryotic cell. Energy-transforming organelles found in most eukaryotic. Descended from cyanobacteria (photosynthetic bacteria) in prokaryotic cell. Only plant and algae have both chloroplasts and mitochondria . 
Cilia,-- moves materials over cell surface. Are elongated, slender motile structures that extend from cell surface. Cilia are usually shorter than flagella and occur on cells in greater number. Cilia moves fluids over cell surface.  EG cavities of the brain, egg from the ovaries to the uterus. It helps protists and eukaryotic cell move.  Another name Ciliary. EG ciliates paramecium and tetrahymena. Cilia mov by rotating the cell on its long axis while it moves forward or back and turns
Contractile vacuole, -- A specialized cytoplasmic organelle that pumps fluid in a cyclical manner from within the cell to the outside by alternating filling and then contracting to release its contents at various points on the surface of the cell. This helps protists from bursting because the contractile vacuole fills with fluid at maximum size it moves to to the plasma membrane and expelling the fluid to the outside through a pore in  the membrane
Crossing over,-- in Prophase I, when synapsis (pairing of the homologous chromosome chromatids)  occurs, they would cross over each other forming tetrads/ kinetochores. Is the regions in which nonsister chromatids  cross one another. 
 Cytoskeleton, -- Of Eukaryotic cytoplasm contains cytoskeleton. supports and moves cell structures. The interconnected system of protein fibres and tubes that extends throughout the cytoplasm. Its most highly developed in the animal cell whereby it fills and support the cytoplasm from the plasma membrane to the nuclear envelop. It also present in plant cell but its less prominent. Cytoskeleton in the animal cell and plant cell contains 3 structural elements microtubules, intermediate filament and microfilaments.  Each are assembled from protein. It is a supportive structure built from microtubules, intermediate filaments and microfilament. 
Diploid, -- All eukaryotes alternates to a stage with two basic sets of chromosomes (offspring)
Diplontic,-- it’s a type of cell life whereby its in the diploid phase of meiosis cell division no mitosis cell division EG animal-like protists life cycle. Nutrition strategies is ingestive 
 Dyneins molecular motor, -- motor protein that walk along microtubules that helps cell movement in animal cell
Endomembrane system, --cytoplasm and mitochondria eukaryotic cells characterized by endomembrane system, endo=within. A collection of inter-related internal membranous sac that divide the cell into functional and structural compartments/regions. These includes nuclear envelope, endoplasmic reticulum, and Golgi complex. It has different functions which includes synthesis and modification of proteins, synthesis of lipids and the detoxification of toxins. The rough and smooth ER membranes and often connected making the ER system a continuous network of interconnected channels in the cytoplasm. Rough ER (highly active in making protein to be released) while smoot ER (synthesize lipids or breakdown toxin). Includes endoplasmic reticulum, nuclear envelope, plasma membrane (outer boundary of the cell). Endomembrane system is derived from the in-folding of the plasma membrane 
Endosymbiosis,-- suggest that mitochondria and chloroplasts evolved from ingested prokaryotes. Evidence indicates that mitochondria and chloroplasts are actually descended from free-living prokaryotic cells. Evidence supports the theory of endosymbiosis 1. Morphology- the form or shape of both mitochondria and chloroplasts is similar to that of bacteria and archaea. 2. Reproduction- both chloroplasts and mitochondria divide by binary fission which is how bacteria and archaea divide. 3. Genetic information-both mitochondria and chloroplasts contain their own DNA which has protein-coding genes that are essential for organelle function as with bacteria and archaea. 4. Transcription and translation- the both have genes encoded are translated into mRNA (messenger RNA) and ribosomes, tRNA (transfer RNA) necessary the synthesize the proteins encoded by their DNA. 4.Electron transport- similar to prokaryotic cell mitochondria and chloroplasts have electron transport chains (ETCs) used to generate chemical energy. Both mitochondria and chloroplasts have double membranes. 6. Sequence analysis- chloroplasts ribosomes RNA is most similar to that of cyanobacteria and mitochondrial ribosomal is similar to proteobacteria. Played a important role in the evolutions protists  
 Eukarya, -- another name eukaryotes. Divided into 4 major groups protists, animals, fungi and plants. Eukaryotic cells have two major characteristics that distinguish them from prokaryotic cell 1. The separation of cytoplasm by nuclear envelope  2. Presence in the cytoplasm for metabolic and synthetic functions- mitochondria, chloroplasts. ER etc  Are complex cells increase in complexity requires increase in energy. Unlike bacteria and archeans, protists have a membrane-bound nucleus with multiple, linear chromosomes. 
Flagellum, -- Eukaryotic flagella propel cells. Are elongated, slender motile structures that extend from cell surface (plasma membrane). Flagellum propel a cell through a watery medium. EG tail of sperm and reproductive cell in some plants. 3 types analogous, not homologous and must evolved independently. Some protists move by flagellum. 
Gametophyte, -- n (refers to haploid number of chromosomes). An individual of the haploid generation produced when spore germinates and grows directly by mitotic divisions in organisms that undergo alternation of generations. Meiosis does not occur in gametophytes. Peat moss plant gametophyte is the most visible 
Haploid, -- All eukaryotes alternate between a stage with one basic set of chromosomes (parent egg and sprem). Gametes (for animals), spore (for plants and fungi)
Haplontic, -- type of life cell cycle where in the haploid phases division by mitosis in spores and gametes. Most fungi and algae, most fungi-like protists. Nutrition strategies is absorption
 Heterotroph,-- protists obtain carbon from organic molecules produced by other organisms. Photoautotrophs (producing organic molecules for themselves by photosynthesis). 
Host, -- A host organism is a person that carries a disease or a parasite is living inside them 
Kynesin molecular motor,-- motor protein that walk along microtubules that helps cell movement in animal cell EG whipping motions of sperm tails 
 Macronucleus, -- big in the internal structure of a protists. EG ciliate type of eukaryote. A single larger nuclei. Its developed from a micronucleus but loses all genes except those required for basic functions EG feeding, metabolism of cell and for synthesis of ribosomal RNA. 
Malaria, -- caused by protists that are parasites. Plasmodium 
Meiosis,-- A specialized process of cell division that recombines DNA sequences and produces cells with half the number of chromosomes present in the somatic cells (body cells) of a species. Meiosis= to diminish/ reduction. Foundation of sexual reproduction mixing of genetic information into new combination and the halving of the chromosome number as well as the restoration of the original chromosome number by fertilization.  Each cell produced by meiosis carries only one member of each homologous pair. Changes both chromosome number and DNA sequence. Cells divide by meiosis called Meiocytes. It reduces the chromosome complement in half so that when sperm and egg combine the chromosome number return to normal number 2n. the end of meiosis is always 4 cells.  Prophase I, prometaphase I, metaphase I, Anaphase I, Telophase I and meiosis II- Prophase II, Metaphase II, Anaphase II and Telophase II ( decondensing and form 4 haloid cells).   
 Micronucleus, -- small in the internal structure of a protists. EG ciliate type of eukaryote. One or more small nuclei. Is a diploid nucleus that contains a complete complement of genes. It function primarily in cellular reproduction which maybe asexual or sexual. 
Microtubules, --  Largest cytoskeletal element. The protein is from tubulins. That walls consist of 13 protein filament (is a linear polymer of tubulin dimer where each dimer alpha-tubulin and beta-tubulin bounded together) arranged side by side. The dimer are organized head-to-tail giving them polarity (meaning the two ends are different)  1 (plus) or 2(minus). Play a key roles in separating and moving chromosomes during cell division, determining the orientation of growth of the new cell walls during plant cell division, maintaining the shape of animal cell and moving animal cell themselves.   
Microfilaments – Smallest cytoskeletal element. The protein is from actins. Motor protein waking along microtubules and microfilament produce most movement in animal cell  
Intermediate filament—The protein is from cytokeratin EG animal hair, nails and claws. These filament are intermediate in size between microtubules and microfilaments. Only found in multicellular organisms
Mitochondria, -- Eukaryotic cytoplasm contain mitochondria, are the organelles in which cellular respiration occurs. Cellular respiration (is a process by which energy-rich molecules such as sugar, fat are broken down into water and carbon dioxide by mitochondrial reaction with the release of energy. Mitochondria generate most of the energy of ATP of cell. It requires oxygen for the reaction. It consist of two- membranes (outer mitochondrial membrane and inner mitochondrial membrane) both membrane surrounds the compartment called the mitochondrial matrix. ATP-generating reaction occurs in the cristae and matrix. Carry out cellular respiration, the conversion of fuel molecules into energy of ATP. Descended from aerobic (with oxygen) bacteria from prokaryotic cell. Mitochondria undergo aerobic respiration which generate much greater ATP for breakdown. Eurkaryotic cells are more complex than bacteria and archaea because mitochondria provides them with more energy. All mitochondria are thought to have arisen from single endosymbiotic event 
Mitosis,-- nuclear division that produces daughter nuclei that are exact gentic copies of the parental nucleus. The end of mitosis I always 2 cell product 
Molecular motors, -- animal cell movements are generated by motor protein. 
Myosin molecular motor,-- the motor protein that walk along microfilaments helps cell movement in animal cell
 Nuclear envelope, -- it separates nucleus from cytoplasm. Eukaryotic nucleus contains much more DNA than the prokaryotic. It consists of nuclear pore complex (the largest protein complex in cell. formed of many types of protein). It consists of a system with two concentric membranes with nuclear pore complexes embedded. The outer membrane of the nuclear envelop is closely related in structure and function to the rough ER. Endoplasmic reticulum an extensive interconnected network of cisternae. Researchers hypothesize that from prokaryotic cell to eukaryotic cell  plasma memebrane may have surrounded the nuclear region some of these membranes fused around the DNA forming nuclear envelope which defines the nucleus and the remain membrane formed vesicles in the cytoplasm that gives rise to the  endoplasmic reticulum.  The formation of nuclear envelop and endoplasmic reticulum was through segments to the plasma membrane that were brought into the cytoplasm by endocytosis 
 Parasite,-- protists that live in host organisms. Obtaining nutrients from host causing diseases such as malaria, sleeping sickness and amoebic dysentery. A cell life cycle  
Phagocytosis, -- by overcoming energy barrier eukaryotes the energy to lead to whats known as eukaryotic-specific traits as cell cycle, sexual reproduction, phagocytosis and multicellularity. 
Phytoplankton, -- (plant,drifting) photosynthetic protists. The organisms that captures the energy of sunlight in nearly all aquatic habitats. Provide organic substances and oxygen for heterotrophic bacteria, other protists. Phytoplankton and multicellular protists account for half of the organic matter produced by photosynthesis. Microscopic free-flowing aquatic plants and protists. They are primary producers 
Plasmodium, -- The composite mass of plasmodial slime moulds consisting of individuals nuclei suspended in a common cytoplasm surrounded by a single plasma membrane. Plasmodium is responsible for malaria  
 Plastid,-- A family of plant organelles 
Primary consumers, -- Zooplankton 
Primary endosymbiosis,-- EG red algae, land plants and green algae evolved from photosynthetic eukaryotes. Organisms that originated from this event have chloroplasts with two membranes ( one from plasma membrane of the engulfing eukaryote, and the other from plasma membrane of cyanobacterium). Mitochondria evolved once via primary endosymbiosis also did some photosynthetic protists. 
 Primary producers,-- phytoplankton 
Protista,-- is a kingdom. Organism currently classified in the kingdom Protista.  EG Giardia (a single-celled eukaryote) is a protist. Protists are a very heterogeneous collection of about 200 000 eukaryotes that are not actually closely related to each other ( they did not all arise from common ancestor). This kingdom has traditionally been a catch-all group that consist of eukaryotes that are not animals, plants or fungi. Examples of protists are; green algae, brown algae. Protists contains mitochondria and chloroplast. Protists differ from fungi: protists are motile, and their cell walls are made of cellulose, not chitin. Protists differ from plants: protists do not retain developing embryos in parental tissue like plant, unlike plant. Photoautotrophic protists can also live heterotroph and some combine both mode of nutrition, protists do not have roots, stem or leaves (highly differentiated structures) like plants. Photosynthetic protists are called algae. Protists differ from animals: protists lach highly differentiated structures (limbs, heart, an extracellular support protein). Protists are not prokaryotic organisms, fungi, plant or animals. Protists was classified into phyla/subkingdom within kingdom Protista. Most protists do not share common ancestor. Protista is a kingdom of largely unrelated organisms. Protists diversity is reflected in their metabolism, reproduction, structure and habitat. Protists live in aqueous habitats and within host organisms. In their role in phytoplankton, zooplankton and detritus feeders protists are important in ecosystems.  Almost all protists are aerobic organisms that live either as heterotrophs or autotrophs. They are the most complex signle cells know because of their cytoplasmic structure (cilia, flagella and pseudopodia) 
Pseudopod (Pseudopodium),-- The cell extends one or more lobes of pseudopod (plural, pseudopodia). The rest of cytoplasm and nucleus flow into the pseudopodium completing the movement. A temporary cytoplasmic extension of a cell.  
Secondary endosymbiosis,-- each time involving different heterotrophic eukaryotes. Secondary endosymbiosis involving red algae engulfed by non-photosynthetic eukaryote gave rise to heterokonts algae and alveolates (ciliates, dinoflagellates and apicomplexans) and green algae and non-photosynthetic eukaryotes produced (Euglenoids and Chlorarachniophytes). These organisms have chloroplasts surrounded by additional membrane 
 Sexual reproduction, -- Eukaryotic-specific traits. Reproduction of offspring through the union of male and female gametes. EG- egg and sperm in animals. Sexual reproduction depends on meiosis. Clouds of pollen in the wind. Generation variability of genetic recombination is when homologous chromosome with sister chromatids are paired and exchange segments. Some protists reproduce through meiotic cell division EG apicomplexan parasite 
Spore, -- spores in plant and fungi  and algae divide by mitosis  to form multicellular bodies that make gametes by mitosis, the haploid products of meiosis. A haploid reproduction usually single cell that can develop into new individuals without fusing with another cell. It found in plants, fungi, and certain protists. Genetically different reproduction cells
Sporophyte,-- An individual of the diploid generation produced through fertilization in organisms that undergo alternation of generations. It produces haploid spores. All land plants, some fungi and algae. 2n (refers to diploid number of chromosomes). It is the most visible part of plants EG flowering plant  expect in bryophytes  
Super group,-- they are two super group Bikont protists and unikont protists 
 Trophozoite,-- Giardia (single-celled eukaryote that can be found in stream). It can exist in two forms dormant cyst and motile feeding stage which can be ingested into the human system from water. Which when ingested into the stomach and moves to the intestine releases its second form motile feeding stage (trophozoites) food animal.  
Tubulin (Tubulin dimers),-- microtubules change length by the addition or removal of tubulin dimers. It occurs asymmetrically with dimers adding or detaching more rapidly at the 1 end than the 2 enfd 
 Unikont, 
Zooplankton, -- (life, animal life) although protists are not animals biologists often include them among the zooplankton. Small usually microscopic animals that float in aquatic habitats 
Zygote.—At fertilization, the egg and sperm fuse producing cell called Zygote in which the chromosome number typical of the species is restored. Zygote divides by mitosis  
Most Plant and fungi and algae – these organisms alternate between haploid and diploid generation ( alternating-generation life cycle). Fertilization are produced in the diploid phase in which individuals are called sporophytes (seed plant) after sporophytes grow to maturity by mitotic division, their cell undergo meiosis, producing haploid phase  spores. Spores change into gametophyte through mitotic division then at maturity the gametophytes grow into sperm and egg. All the sperm and egg are identical because they arise through mitosis. Fusion of the egg and sperm produce a diploid Zygote that id divided by mitosis to produce diploid sporophyte generation again.
Most fungi—diploid phase is limited to a single cell Zygote. The diploid Zygote undergoes meiosis to produce haploid phase. Mitotic division occurs in the haploid phase. Haploid life cycle. + and – gametes are formed by differentiation  produced by mitosis division. Recombination occurs after several replication by mitosis. 
Bacteria (Eubacteria),
 Bacteriophage,-- A virus that infect bacteria. Also referred to as Phage 
Basal body,
 Bikont, 
Cellular division of labour,
 Cellular gliding,
Cirrus (pl. cirri),
Choanoflagellata, -- A group of minute, singled celled protists found in water; the flask-shaped body has a collar of closely packed microvilli that surrounds the single flagellum by which it moves and take in food 
Formylmethione,
Endoplasm,
Ectoplasm,
Gametocyte,-- gametophyte – an individual in haploid generation produced when spore germinates and grow directly by mitotic divisions in organisms that undergo alternation of generation 
Histone proteins,-- A small, positivity charged protein that is complexed with DNA in the chromosome of eukaryotes 
Merozoite,
 Metachronal wave,
 Methionine,
Operon genes,-- A cluster of prokaryotic genes and the DNA sequence involved in their regulation 
 Pandemic,
Peptidoglycan, -- A polymeric sunstance formed from a polysaccharide backbone tied together by short polypeptides, which is the primary structural molecule of bacterial cell wall. 
 Pericentriolar material,
Pinocytosis,-- Bulk-phase endocytosis (Cell-drinking). Extracellular water is taking in along with other substance from the outside of the cell. 
 Planar flagellar beat, 
Plankton, 
Proterozoic,
Polygenomic classification,`
Reverse transcriptase,-- An enzyme that uses RNA as a template to make DNA copy of retrotransposon. Reverse transcriptase is used to make DNA copies of RNA in test tube reaction  
RNA polymerase (simple and complex), -- RNA polymerase is an enzyme that catalyze the assembly of nucleotides into RNA strand. 
Saprophytic, 
Spiral flagellar beat, 
Sporozoite, 

