Biology EOCT Study Guide

Adapted from the Biology EOCT study guide available at www.gadoe.org 

UNIT 0 - Scientific Method:  IGHEAD
Identify problem/purpose 

-What question are you trying to answer?
Gather information/research

-What do you already know / need to find out?
Hypothesis 

-A testable statement.  Written in “If…., then….” 
  format.
Experiment 

-Testing the hypothesis


-Independent variable – what is changed in the 
    experiment (what the experimenter controls)


-Dependent variable – what you get from the 
    experiment (the outcome of the change you made)


-Control Group – the “normal” group used for 
    comparison


-Experimental Group – the group you are testing your 
    independent variable on
Analyze Data 

- Analyze the results / often involves graphing 
  quantitative data
Draw Conclusions


-Was your hypothesis correct or incorrect?  What 
 could your data mean?

Types of Research:

Qualitative:  descriptive data, observations, etc.

Quantitative:  numerical data (SI Units)

Theory vs. Law
· Theory:  an explanation of a natural phenomenon that is supported but a large body of scientific evidence obtained from many different investigations and observations.
· Repeated testing of hypothesis
· Law:  fact of nature
· Law of Gravity and Law of Motion

UNIT 0 - Characteristics of Living Things
What is Biology???  The Study of Life

Organism – anything that has all the characteristics of 

      life
Living Things…

· Are made of cells

· Reproduce

· Are based on a universal genetic code (DNA)

· Grow and develop

· Obtain and use materials and energy

· Respond to their environment

· Maintain a stable internal environment

· Change over time

UNIT 1 – Ecology 

Biotic factors – all the living organisms in an ecosystem (plants, animals, bacteria)

Abiotic factors – the nonliving factors in an ecosystem (light, water, temperature)

Levels of Organization:

· Organism – an individual of a species (cow)

· Population – a group of organisms of the same species (a herd of cows)

· Community – the many populations within an ecosystem (the cows, grass, flies, etc.)

· Ecosystems – the living things in the community plus the nonliving things (cows, grass, rocks, streams)

· Terrestrial – land ecosystems

· Aquatic – water ecosystems

· Marine – salt-water ecosystems

· Biosphere – all of the ecosystems on Earth

Where Organisms Live:
Habitat – the place where an organism lives

Niche – the role an organism plays in its habitat

Biodiversity – the variety of living things in a given area (highest near the equator)

· Ecosystem diversity – the variety of habitats, communities, and ecological processes

· Species diversity – the number of different species in the biosphere

· Genetic diversity – to total number of the different forms of genetic information found in all living things

Biomes – tundra, taiga, temperate forests, grasslands, desert, tropical rain forests


- Each biome is characterized by its unique climate (temperature & precipitation) 

- The climate determines what plants & animals can survive there.

Succession – changes that take place in a community

· Primary succession – occurs in a community where life did not previously exist (lava flow, glacier melts)

· Begins w/ BARE ROCK

· Pioneer species – the first organism that moves into the community (usually lichens and mosses)

· Once soil is established, grasses, shrubs and trees move in

· Secondary succession – occurs when the dominant plant life of a community is removed (hurricane, tornado, clear-cutting)

· Begins w/ SOIL

· The soil is already established, so the community grows much more quickly

· Climax community – the final, stable community

Flow of Matter and Energy through an Ecosystem

· Autotrophs (producers) – organisms that make their own food

· Heterotrophs (consumers) – organisms that must feed on other organisms

· Decomposers – organisms that feed on (break down) dead & decaying matter

· The Sun is the ultimate source of energy in our ecosystem

· Food chain – shows the movement of energy through an ecosystem

· Grass → mice → hawk

· Trophic Levels – the position in the food chain

· Autotrophs = producers (use sun’s energy  to make food)
· 1st Order Heterotrophs (consumers) = herbivores (organisms that feed on plants)

· 2nd Order and 3rd Order Heterotrophs (consumers) = carnivores  (organisms that feed on animals)

· Omnivores (organisms that feed on both plants and animals) will feed at different levels

· Food web – shows the many different food chains in an ecosystem

· Energy pyramids – shows the amount of energy available at each level of the food chain

· Rule of 10:  Energy decreases @ each trophic level b/c organisms only capture 10% of available energy

· Other 90% lost as Heat & Waste (If you eat, you must excrete)

· Matter is cycled in nature – carbon, nitrogen, water, phosphorus
· Matter cycles between the biotic & abiotic parts of the environment.  (Ex.  You drink water & water becomes part of biotic environment.  You urinate water & waste, water becomes part of abiotic environment)

Populations:
· Population size – the number of organisms living together in the same area at the same time

· Population density – the number of organisms in a given area (number of cows per meters squared)

· Population growth – the change in the size of the population

· Exponential growth – under ideal conditions, the population with increase indefinitely (J-shaped curve)

· Logistic growth – when resources become limited, the population growth slows down and stabilizes (S-shaped curve)

· Carrying capacity – the maximum number of individuals an environment can support

· Below the carrying capacity:  more births than deaths

· Above the carrying capacity:  more deaths than births

                                                
       Logistic Growth
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· Limiting factors:  environmental conditions (biotic & abiotic) that effect an organism’s ability to survive

· Tolerance:  the amount of change an organism can withstand as environmental factors change

· Density-dependent limiting factors – limiting factors that are affected by the size of the population (ex. competition, predation, disease)

· Density-independent limiting factors – limiting factors that are unaffected by the size of the population (ex. weather, fires, drought, human activities)

· Demography:  the study of human population growth and decline

Communities 

· Symbiosis – a close permanent relationship between organisms of different species
· Mutualism – both species benefit   (lichen – fungus & bacteria working together)

· Commensalism – one species benefits, other is indifferent    (algae growing on sea turtle)

· Parasitism – one species benefits, the other is harmed     (fleas on a dog)

· Predation – the act of one organism (predator) killing another organism (prey) for food

· Herbivory – herbivores eat plants, but do not often kill them
Human Activities:
· Renewable resource – resources that can be replaced (trees, soil, water)

· Nonrenewable resources – resources that cannot be replaced (metals, fossil fuels)

· Extinction – the complete disappearance of a species
· Threatened species – species that are declining rapidly

· Endangered species – species that are almost extinct

· Extinct species – species that are no longer alive on the planet

· Greatest threat to Biodiversity = HABITAT LOSS
· Pollution (habitat degradation) – the contamination of soil (land), water, and air

· Introduced / Exotic Species – species that are not native to an area & spread rapidly due to a lack of predators & competition

· Greenhouse effect – trapping of heat in the atmosphere

· Ozone layer – layer of ozone (O3) that protects the Earth from harmful UV radiation

· 3 R’s of conservation – reduce, reuse, recycle

Plant Adaptations for Response to the Environment

· Tropisms – plants response to the environment

· Phototropism – response to light

· Geotropism/Gravitropism – response to gravity

· Thigmotropism – response to touch

· Positive tropism – response in the direction of the stimulus

· Negative tropism – response away from the stimulus

· Hormones

· Auxins – stimulate the elongation of cells

· Gibberellins – growth hormones

Animal Adaptations

· Behavioral adaptations – actions that organisms take to ensure survival (territoriality, migration, making noises, mating behavs)

· Structural adaptations – physical characteristics that help organisms to survive (woodpecker’s beak, anteater’s snout, camouflage)

· Physiological adaptations – chemical characteristics (spider’s web, snake’s venom, skunk’s spray, antibiotic resistant bacteria)

UNIT 2 – Cells
All living & non-living things are composed of matter.

· Matter is composed of elements, which in turn are composed of atoms.

· The atoms of each element are unique

· Atoms are composed of three subatomic particles:

· Proton – positively charged particle found in the nucleus

· Neutron – neutral particle found in the nucleus

· Electron – negatively charged particle located outside the nucleus in the electron cloud

· The major elements of living things are Carbon, Hydrogen, Oxygen, Nitrogen, Phosphorus, and Sulfur

Enzymes – proteins that speed up the rate of a reaction by lowering the activation energy (the energy needed to start a reaction)
· Enzymes are not used up during the reaction – they can be reused over and over again

· Each enzyme binds to a specific substrate (the reactants of the reaction) – it fits like a lock (enzyme) and key (substrate) 

· Enzymes can be affected by pH and temperature – they work best at their optimal pH and optimal temperature (the reaction will go more slowly at other pHs and temperatures)

Four major biological macromolecules:

· Carbohydrates – sugars and starches

· Made up of carbon, hydrogen and oxygen in a 1:2:1 ratio

· Building Block = monosaccharides

· Three types of carbohydrates – monosaccharides (one sugar), disaccharides (two sugars) and polysaccharides (many sugars)

· Examples: glucose, sucrose, starch and cellulose

· Lipids – fats, oils and waxes

· Made up of carbon, hydrogen and oxygen – usually large amounts of hydrogen
· Building Block = fatty acids

· Unsatured fats – have one or more double bonds

· Saturated fats – have no double bonds

· Proteins – enzymes & body tissues
· Building Block = amino acids, which contain carbon, hydrogen, oxygen and nitrogen

· Important in muscle contraction, transporting oxygen in the blood, enzyme activity, and the immune system
· Nucleic Acids – DNA and RNA

· Building Block = nucleotides,  which contain carbon, hydrogen, oxygen, nitrogen and phosphorous

· Nucleotides have three parts – a sugar, a phosphate group, and a nitrogen base

Properties of Water:  Water is a polar molecule, meaning that electrons are not shared equally by the atoms causing partial charges on opposite ends of the molecule

· Cohesion – the attraction between water molecules (hydrogen bonds)

· Creates surface tension

· Adhesion – the attraction of water molecules to other substances

· Solubility – water easily dissolves & transports ions

· Capillary Action – cohesion & adhesion working together, causing water to move up tubes against gravity

· Helpful to plants on moving water / moving blood through our bodies

· Density – water is less dense as a solid, causing ice to float

· Water bodies do not freeze solid, allowing organisms to survive below the ice

· Resistance to Temperature Change – controls Earth’s temperature

Types of Cells:
	Prokaryotes
	Eukaryotes

	Single-celled organisms that lack a nucleus.  They also do not have any membrane-bound organelles.  They do contain DNA & ribosomes
	Single- and multi-celled organisms that have a true nucleus.  They have membrane-bound organelles.

	Ex. Bacteria, Archaebacteria
	Ex. Plants, Animals, Mushrooms, Amoebas


Cell Theory:

· All organisms are composed of cells.

· The cell is the basic unit of organization (building block) of all living things.

· Cells come only from other cells.
Cell organelles:

· Nucleus – controls the activities of the cell, contains the DNA

· Nucleolus – makes ribosomes

· Ribosomes – make proteins

· Endoplasmic Reticulum – makes lipids (smooth ER) and proteins (rough ER)
· Chloroplasts – used for photosynthesis

· Mitochondria – used for cellular respiration to make energy (ATP)
· Golgi body/apparatus/complex – modify, sort, and ship lipids and proteins

· Vacuoles – used for storage

· Lysosomes – contain digestive enzymes

· Cell wall – protect the cell (not all organisms)
· Cell membrane – protect the cell and controls what enters and leaves the cell (selective permeability)
· Composed of 2-layers of phospholipids, along w/ cholesterol, proteins, & carbohydrates

· Fluid Mosaic Model

· Cilia / Flagella - movement

Transport of materials into and out of the cell:

· The cell (plasma) membrane is selectively permeable meaning that it will only allow certain things through the membrane
· Passive Transport – transport that does not require energy

· Diffusion – movement of materials across the membrane from an area of higher concentration to an area of lower concentration

· Osmosis – the diffusion of water

· Hypertonic – solution with a higher solute concentration than the cell (water will move out of the cell, the cell shrivels)

· Hypotonic – solution with a lower solute concentration than the cell (water will move into the cell, an animal cell bursts, but a plant cell is protected by its cell wall)

· Isotonic – solution with an equal solute concentration as the cell (no net movement of water)

· Facilitated diffusion – diffusion with the help of membrane proteins

· Active Transport – transport that requires the input of energy

· Transport of materials from an area of lower concentration to an area of higher concentration (requires transport proteins)
· Endocytosis – movement of large amounts of material into the cell by the folding in of the membrane

· Pinocytosis – “cell drinking”

· Phagocytosis – “cell eating”

· Exocytosis – movement of large amounts of material out of the cell

Cell Energy Processes:
ATP – adenosine triphosphate (adenine, ribose, and three phosphate groups)

· Source of energy for cellular activities

· Energy is released by breaking the bond between the last two phosphate groups (which leaves you with ADP – adenosine diphosphate)

· ATP is made during cellular respiration

Photosynthesis

· 6CO2 + 6H2O → C6H12O6 + 6O2 (requires light)

· Process by which many autotrophs make their own food (occurs in autotrophs ONLY)
· Chlorophyll – a green pigment used in photosynthesis

· Chloroplast – the organelle where photosynthesis occurs

· Two steps:

· Light reactions – occurs in the grana (or thylakoid membranes)

· Water is split, oxygen is released, energy molecules needed for the Calvin Cycle are produced (NADPH)

· Calvin cycle (Dark reactions) – occurs in the stroma (the space surrounding the thylakoids)

· Carbon dioxide combines with hydrogen molecules to make sugar
Cellular Respiration

· C6H12O6 + 6O2 → 6CO2 + 6H2O

· Two types of respiration:

· Aerobic Respiration – requires oxygen (36 ATP are produced)

· Anaerobic Respiration – does not require oxygen (only 2 ATP are produced)

· Lactic acid fermentation

· Alcoholic fermentation

· Three steps to aerobic respiration:
· Glycolysis (occurs in the cytoplasm) – the sugar is split into pyruvic acid, 2 ATP are used and 4 ATP are produced for a net gain of 2 ATP
· Krebs Cycle (occurs in the mitochondria) – the high energy molecules NADH and FADH2 are produced, carbon dioxide is released, 2 ATP are made

· Electron Transport Chain (occurs in the mitochondria) – 32 ATP are made, water is released

The Cell Cycle:  Three Parts
· Interphase – the longest phase of the cell cycle, the time when the cell is not dividing; it is doing normal everyday cellular functions
· G1 – cell grows & makes proteins & organelles

· S – DNA IS COPIED (REPLICATED)

· G2 – cell prepares to divide

· Mitosis – the division of the nucleus
· Prophase – chromosomes condense and become visible, the nucleolus disappears, the nuclear membrane disappears, the spindle forms

· Metaphase – the chromosomes line up at the equator (or middle) of the cell

· Anaphase – the chromosomes split apart and one sister chromatid from each pair moves to opposite ends (or poles) of the cell

· Telophase – the nuclear membrane forms around the chromosomes, the chromosomes uncoil, the nucleolus reappears, the spindle disappears

· Cytokinesis – the division of the cytoplasm

· Begins during telophase

· The cell membrane pinches in at the equator and continues pinching in until the cell divides in two

· In plant cells, a cell plate forms which will eventually become the cell wall

· Purpose of the Cell Cycle:
· Two daughter cells that are identical to the parent are produced

· In multicellular organisms, mitosis is used for cell growth and repair

· In unicellular organisms and some multicellular organisms it is used for reproduction
UNIT 3 – Genetics
DNA – a nucleic acid made up of a deoxyribose sugar, a phosphate group and one of 4 nitrogen bases (adenine, guanine, cytosine, and 
     thymine)
· Adenine pairs with thymine

· Guanine pairs with cytosine

· DNA is a double-stranded helix

· James Watson & Francis Crick were the first to describe the shape of the DNA molecule

DNA Replication – the process where DNA makes a copy of itself by unzipping and then bringing in new nucleotides to pair with the 
    parent strands; each new strand contains one of the original parent strands and a new strand


- Occurs during Interphase before Mitosis or Meiosis


- Ensures that identical copies of DNA are created before cells divide, so each new cell gets a full set of DNA


- DNA Helicase unzips the strands of DNA, and DNA Polymerase adds nucleotides to each strand

RNA – a single-stranded nucleic acid made up of a ribose sugar, a phosphate group and one of 4 nitrogen bases 
(adenine, guanine, cytosine, and uracil)

· DNA

RNA
Adenine
    -
Uracil

Thymine    -
Adenine

Guanine     -
Cytosine

Cytosine    -
Guanine

Flow of Genetic Information:  DNA ( RNA ( Protein ( Trait

Transcription – the process of making RNA from DNA (occurs in the nucleus – uses enzyme RNA Polymerase)

· 3 types of RNA

· Messenger RNA (mRNA) – carries the message from the nucleus to the ribosomes

· Ribosomal RNA (rRNA) – makes up the structure of a ribosome

· Transfer RNA (tRNA) – brings amino acids to the ribosome for making proteins

Translation – the process of making proteins using the instructions from the mRNA (occurs on the ribosomes)

· Codon -  the three base sequence on the mRNA that codes for a specific amino acid

· Anticodon – the complementary three base sequence on the tRNA that corresponds to the codon on the mRNA

Universal Genetic Code – 64 mRNA codons code for 20 possible amino acids

· All organisms use the same genetic code for proteins and amino acids

· Be able to read a strand of mRNA, and translate the sequence of amino acids using the universal genetic code
Mutations in DNA

· A change in the DNA sequence, that also causes a change in the protein it codes for

· Point Mutation – A change in a single nitrogen base

· Frameshift Mutation – When a single nitrogen base is added to or deleted from a strand of DNA

· Chromosomal Mutation – Mutation that occurs at the chromosome level

· 4 Types – Deletions / Insertions / Inversions / Translocations

Meiosis

· The process by which gametes are formed that contain half the number of chromosomes (haploid – has one of each chromosome)

· The original parent cell was diploid (has two of each chromosome)

· The cells produced by meiosis are the sperm and eggs

· There are two divisions of the cell – Meiosis I and Meiosis II

· The phases are essentially the same as Mitosis (Prophase I, Metaphase I, Anaphase I, Telophase I, Prophase II, Metaphase II, Anaphase II, and Telophase II)

· Prophase I -  the homologous chromosomes (one from each parent) line up next to each other forming a tetrad; crossing-over can then occur where a part of one chromosome is swapped with the corresponding piece on the other chromosome

· Metaphase I – homologous pairs line up along the equator at random (Independent Assortment)

· Anaphase I – homologous pairs separate and move to opposite ends of the cell

· Telophase I - Cytoplasm divides, forming 2 Haploid daughter cells that contain replicated (X) chromosomes

· SHORT INTERPHASE – DNA NOT REPLICATED

· Prophase II – spindle fibers attach to centromeres of individual chromosomes

· Metaphase II – Chromosomes line up along the equator, unpaired

· Anaphase II – Centromeres split & sister chromatids move to opposite ends of the cell

· Telophase II – Cytoplasm divides, forming 4 NON-IDENTICAL HAPLOID CELLS

· Meiosis ensures that there is genetic variation

· Non-disjunction – the failure of homologous chromosomes to separate during meiosis

· Results in too many or not enough chromosomes in the sex cells

· Can lead to Down Syndrome (Trisomy 21)
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Gregor Mendel – the “father of genetics”
· Studied inheritance of traits in pea plants

· Dominant – the trait that hides the recessive trait (symbolized with a capitalized letter)

· Recessive – the trait that is hidden (symbolized with a lowercase letter)

· Alleles – alternate forms of a gene (tall or short)
· Homozygous – two of the same allele for a trait (RR or rr)

· Heterozygous – one of each allele for a trait (Rr)

· Monohybrid cross – a cross showing one trait

· Dihybrid cross – a cross showing two traits

· Punnett square – a tool used to predict the results of a genetic cross

· Ex.  Brown eyes are dominant (B) over blue eyes (b).  A blue-eyed man marries a heterozygous brown-eyed woman.  Complete a Punnett square showing the possible offspring of a cross between these two people.

 



             B            b

	Bb
	bb

	Bb
	bb




                             b

                                                          b

· Genotype – the actual genes (Bb)

· Phenotype – the physical appearance (brown eyes)

· Mendel’s 3 Laws:

· Law of Dominance – the dominant allele will prevent the recessive allele from being expressed

· Law of Segregation (separation) – gene pairs separate when gametes (sex cells) are formed, so each gamete only has one of each pair

· Law of Independent Assortment – different pairs of genes separate independently of each other when gametes are formed
Human Genetics 

· Complex Patterns of Inheritance

· Sex-linked Traits – traits controlled by genes carried on the sex chromosomes (XX = Female / XY = male)

· Incomplete Dominance – neither allele is dominant, heterozygote is a blend of the two alleles

· [image: image1.emf]Codominance – both alleles are dominant, heterozygote will express both alleles

· Multiple Alleles – three or more alleles determine the trait (Blood Type)

· Polygenic Traits – trait is determined by two or more separate genes

· Karyotype – a chart of homologous chromosomes used to identify unusual chromosome numbers in an individual

· Down Syndrome – three chromosomes for the 21st pair
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· Pedigree – a map of the inheritance of genetic traits from generation to generation within a family

· Recessive disorders – skip generations

· Dominant disorders – appear in every generation

· Genetic Technology
· Human Genome Project – worldwide effort to sequence the entire human genome (completed in 2003)

· DNA Fingerprinting – everyone’s DNA is unique / used to identify individuals involved in crimes

· Recombinant DNA Technology – inserting foreign DNA into a host 

· Genetically Modified (Transgenic) Organisms – organisms that contain foreign DNA (glowing cats)

· Polymerase Chain Reaction – used to make millions of copies of a small sample of DNA

· Cloning – making a genetically identical copy of an adult organism

· Dolly – the first cloned sheep

· Stem Cells – cells that can change into any type of tissue

· Controversial because they are obtained from embryonic cells

· Could be used to treat damaged tissue in individuals
UNIT 4 – Evolution
Evolution – The process by which species change over time
Jean Baptiste Lamark – 1809
· Inheritance of Acquired Characteristics – the idea that traits acquired during life would be passed to the next generation

· If I dye my hair purple, my children could have purple hair.

· Later proven untrue – traits acquired during life do not change the DNA and therefore cannot be passed to the next generation

Charles Darwin

· Sailed on the H.M.S. Beagle as the ship’s naturalist

· One of his destinations was the Galapagos Islands where he saw many creatures unique to those islands such as the giant tortoises, marine iquanas, and the finches

· Darwin’s Theory of Evolution by Natural Selection

· All species have variations that are inherited

· It is these variations that evolution acts on

· Those species with adaptations that give them an advantage for survival, will reproduce and pass on those traits; those without the adaptations, die or leave fewer offspring

· Over time, these small changes from generation to generation, can lead to new species appearing and others disappearing

Microevolution vs. Macroevolution

· Microevolution – small changes within a species that lead to new traits

· Stabilizing Selection – favors the average individuals in the populations

· Example:  medium sized geckos favored, over large or small geckos

· Directional Selection – favors one extreme variation of a trait

· Example:  long tongues favored in ant eaters, over medium or short tongues

· Disruptive Selection – favors both extreme variations of a trait

· Example:  light and dark colored snail shells favored, over medium colored shells

· Macroevolution – large changes that can lead to new species being formed

· Convergent Evolution – where unrelated species develop similar adaptations to allow them to survive in similar environments
· Example:  Emu, Ostrich and Rhea all live in grassland habitats in different parts of the world

· Divergent Evolution – where one or more species evolves from a single species (common ancestor)

· Example:  Darwin’s finches on the Galapagos.  Many species w/ different beaks evolved from one ancestor finch

· Coevolution – organisms that live in close association adapt to one another’s existence

· Example:  Predator & prey - as prey gets faster to escape predator, predator will become faster to catch prey

Speciation – the evolution of a new species

· Geographical isolation – when a population is divided by a geographical barrier (mountain, river, canyon) and over time, each population changes to adapt to their environment, eventually leading to the evolution of one or more new species
· Speed of Speciation

· Gradualism – the concept that evolution occurs over a long period of time and that the changes accumulated slowly and steadily over time in a population
· Punctuated equilibrium – speciation occurs rapidly in short bursts, with long periods of stability in between

Disproving Spontaneous Generation – the idea that non-living material can produce life

· Francesco Redi – disproved spontaneous generation of large organisms

· Meat in jars, one covered & one uncovered.  Uncovered jar had maggots, covered jar did not.

· Louis Pasteur – disproved the spontaneous generation of microorganisms

· Broth in unique flask, air could touch broth, but microbes could not fall into it.  Broth did not spoil.

Fossil Record – the timeline of fossils as evidence for evolution

· Radioisotope Dating (Carbon dating) – using radioactive elements to determine how old something is

· Oldest Fossils of Cyanobacteria date back 3.5 billion years

· Relative Dating - Scientists can also look at where the fossil was found to get a relative idea of when the organism lived (layers of sedimentary rock)

Formation of Organic Molecules

· Alexander Oparin – proposed that life began in the oceans (Primordial Soup Theory)

· Miller & Urey  - tested Oparin’s theory by testing conditions on early Earth

· Zapping gas mixture w/ electricity produced organic molecules

Endosymbiont Theory 

· Proposes that eukaryotes evolved from symbiotic relationships between early prokaryotes

· Evidence from Chloroplasts & Mitochondria having own DNA (bacteria like) & ribosomes
Biological resistance

· Organisms can become resistant to things that harm them through the selection of members of the population that have a natural resistance.
· For example, when insects are exposed to an insecticide, some are able to survive because of a natural resistance to the insecticide…these insects then reproduce and pass that gene on to the next generation, leading to a generation that has more insects that are resistant

· Bacteria, in the same way, become resistant to many antibiotics

UNIT 5 – Diversity
Binomial Nomenclature and Classification

· Aristotle first classified organisms into two groups – plants (either shrubs, herbs or trees) and animals (based on where they live)

· Carolus Linnaeus classified organisms based on similarities and developed the binomial nomenclature naming system where each organism is assigned a two-part name, a genus name (always capitalized) and descriptive name (always lowercase)

· Taxonomy – the branch of biology dealing with classifying and naming organisms

· Levels of Classification – Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species

Evolutionary History of an Organism

· Phylogeny – the evolutionary history of a species

· Cladistics – a classification system based on evolutionary history (phylogeny)

· Cladogram – a branching diagram that shows the evolution history of a species or group of organisms

· Shows when in history certain traits developed
The Not Quite Living 
· Viruses – cannot reproduce without a host cell, cannot grow or develop, cannot respond to stimuli (Ex: HIV, Influenza, HPV)

· Infects living organisms by taking over their cellular functions

· Lytic Viruses – take over immediately & destroy host cell

· Lysogenic Viruses – incorporate their DNA into host DNA.  Do not take over immediately.

· Retroviruses – have RNA instead of DNA
3 Domains 

· Archaea – includes kingdom Archaebacteria
· Bacteria – includes kingdom Eubacteria

· Eukarya – all eukaryotic organisms (includes kingdoms Protista, Fungi, Plantae, & Animalia)
6 Kingdoms

· Archaebacteria – prokaryotes, unicellular, autotrophs or heterotrophs, cell wall lacking peptidoglycan, (Ex. Methanogens, halophiles)

· Live in extreme environments where few other organisms can survive

· Eubacteria – prokaryotes, unicellular, autotrophs or heterotrophs, cell wall made of peptidoglycan, (Ex. E. coli)

· True bacteria that can live practically everywhere

· Gram-positive Bacteria – no outer membrane around cell wall / stain Purple

· Gram-negative Bacteria – outer membrane around cell wall present / stain Pink / harder to kill

· Protista – eukaryotes, mostly unicellular, autotrophs or heterotrophs, some have cell walls.  Typically live in moist environments (Ex. Amoeba, Paramecium, algae, slime molds)  
· Animal-like Protists (Protozoans) – all unicellular & mobile heterotrophs
· Examples:  amoebas, paramecium (ciliate), giardia (flagellate), plasmodium (causes malaria)

· Plant-like Protists – unicellular (plankton) & multicellular (algae), all autotrophs
· Examples:  euglena, diatoms, kelp

· Fungus-like Protists – mostly multicellular decomposers that can move
· Examples:  slime molds, water molds & downy mildews

· Fungi – eukaryotes, mostly multicellular, heterotrophs (decomposers), cell walls made of chitin, cannot move (Ex. Mushrooms, yeasts, molds)

· Use Extracellular Digestion

· Reproduce sexually using spores

· 4 major groups:  Zygomycotes, Basidiomycotes, Ascomycotes, Chytridiomycota
· Examples:  food molds, mushrooms, puffballs, yeast (unicellular), etc
· Plantae – eukaryotes, multicellular, autotrophs, cell walls made of cellulose, cannot move (Ex. Oak tree, rose bush, poison ivy)
· Non-Vascular Plants – transports materials by osmosis & diffusion / must live close to water

· Phylum Bryophyta – mosses
· Seedless Vascular Plants – reproduces using spores / transports materials through tube-like cells (xylem & phloem)

· Phylum Pterophyta - ferns
· Vascular Plants – tube-like cells transport material throughout plant / can survive in many habitats

· Two types:  Non-seed Plants (use spores) & Seed Plants

· Two types of Seed Plants:  Gymnosperms (naked seeds) & Angiosperms (covered seeds)

· Gymnosperms

· Phylum Coniferophyta – evergreens / conifers
· Angiosperms

· Phylum Anthophyta – flowering plants
· Animalia – eukaryotes, multicellular, heterotrophs, no cell wall, mobile (Ex. Human, Cow, Sponge, Worm)

· Invertebrate Animals

· PhylumPorifera - sponges
· Phylum Cnidaria – jellyfish, anemone, coral, comb jellies, hydra
· Phylum Platyhelminthes – flatworms (ex:   tapeworm, planarian, tubellarian)
· Phylum Nematoda – roundworms (ex: heartworms, pinworms, hookworms, ascarids – mostly parasitic)
· Phylum Annelida – segmented worms (ex: earthworms, leeches, bristleworms)
· Phylum Mollusca 
· Class Gastropoda - snails

· Class Cephalopoda – octopus, squid, cuttlefish, sea slugs, nautilus
· Class Bivalvia – hinged shells (clams, mussels, oyster, scallops, abalone)
· Phylum Arthropoda – hard exoskeleton & jointed appendages
· Arachnids – spiders, scorpions, mites, ticks, horseshoe crabs

· Crustaceans – pill bugs, barnacles, krill, copepods, shrimp, crayfish, crabs, lobsters
· Insects
· Centipedes & Millipedes

· Phylum Echinodermata – move using tube feet

· sea stars, brittle stars, sea urchins, sea cucumbers, sand dollars, sea lillies
· Phylum Chordata

· Tunicates

· Lancelets

· Vertebrate Animals
· Phylum Chordata

· Subphylum Vertebrata

· Class Agnatha – Jawless Fish

· No scales, gill slits, fins, ectothermic (body temp. controlled by external environment)

· Class Chondricthyes – Cartilaginous Fish

· Scales, gills, fins, ectothermic (body temp. controlled by external environment)

· Class Osteichthyes – Bony Fish

· Scales, gills, fins, ectothermic (body temp. controlled by external environment)

· Class Amphibia – Amphibians

· Moist smooth skin, breathe through skin & lungs (some gills), need water to breed (jelly-like eggs), ectothermic (body temp. controlled by external environment)
· Class Reptilia – Reptiles

· Scales, lays leathery amniotic eggs on land, ectothermic (body temp. controlled by external environment)

· Class Aves – Birds

· Feathers, beaks, wings, hollow bones (flying birds), lays hard amniotic eggs, endothermic (maintains a constant internal body temperature)
· Class Mammalia – Mammals

· Hair, live birth, produces milk for young (mammary gland), complex brain/nervous system, endothermic (maintains a constant internal body temperature)

· Subclass Monotremata (egg layers – platypus & echidna)
· Subclass Marsupial  (pouch – koala, kangaroo, opossum)
· Subclass Eutheria (placental mammals – humans, whales, dogs, etc)[image: image4.png]
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