2nd Semester final study guide

Cells

BIIE1. b. Identify and communicate sources of unavoidable experimental error.
Control variables 

BIIE1. c. Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

Multiple independent variables
Dependant variable errors

BIIE1. d. Formulate explanations by using logic and evidence.

Observations of the experiment
Analyze the data.

BIIE1. f. Distinguish between hypothesis and theory as scientific terms.

Educated guess, needs further testing

Solid concept, after many different lab testing

BIIE1. g. Recognize the usefulness and representations of reality.

Your body, evolution, genetic engineering, food substances

BIIE1. k. Recognize the cumulative nature of scientific evidence.

Your body has almost everything I have taught you.  
Your body is made up of cells.  

Cellular respiration is how your food is used to make energy.  
Genetics is how you look like your parents.  
Evolution of life.  
DNA and protein synthesis.

Carbohydrates, lipids, proteins.  

Your immune system, viruses, and bacteria.  

Your brain and how it works.
BIIE1. n. Know that when an observation does not agree with an accepted scientific theory, the observation is sometimes mistaken or fraudulent (e.g., the Piltdown Man fossil or unidentified flying objects) and that the theory is sometimes wrong (e.g., the Ptolemaic model of the movement of the Sun, Moon, and planets).

Science conducts many experiments to validate a hypothesis.  

Law of conservation of matter vs.  e=mc2 

Newton’s theory of gravity vs. Einstein theory of relativity
_________________________________________________________________________________________________
BI1. a. Students know cells are enclosed within semipermeable membranes that regulate their interaction with their surroundings.

Lipid bilayer structure
Osmosis, active/passive transport, hypertonic-hypotonic-isotonic solutions

Marker, receptor, channel proteins

BI1. b. Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings.

Lower activation energy

Temperature, pH, substrate concentration (example: food) affect the efficiency of the enzymes.
The number of elements on the left “reactants” side of the equation is equal to the right “products”.   

BI1. c. Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure.

Structure of a eukaryotic cell: animal cell – normal

Structure of a eukaryotic cell: plant cell – with chloroplasts, cell wall, and central vacuole.

Structure of bacteria: no nucleus, ER, Golgi apparatus.  Circular DNA.

Virus: not a cell. Contains DNA or RNA.  

BI1. d. Students know the central dogma of molecular biology outlines the flow of information from transcription of   ribonucleic acid (RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm.

RNA polymerase, mRNA, tRNA, Amino Acids
BI1. e. Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins.

Transport proteins. 

Rough has ribosome.  Sooth has no ribosome but makes lipids.
BI1. f. Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from carbon dioxide.

6 H2O + 6 CO2 + Sunlight ( C6H12O2 + 6 O2  

Photosynthesis: Photosystem I, II, and Calvin cycle

Structure of the chloroplast

Chlorophyll 

BI1. g. Students know the role of the mitochondria in making stored chemical-bond energy available to cells by completing the breakdown of glucose to carbon dioxide.

C6H12O2 + 6O2  ( 6 H2O + 6 CO2 + 36 ATP

Most energy is released as heat

Mitochondria structure
Cellular Respiration: Glycolysis, Kerb cycle, electron transport chain.  

Aerobic vs. anaerobic respiration.  Fermentation

BI1. h. Students know most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are synthesized from a small collection of simple precursors. 
Carbohydrates are made from many monosaccharide (glucose) put together

Nucleic acid: nucleotide structure

Lipids: saturated or unsaturated

Proteins: amino acid sequence
Genetics

BI2. a. Students know meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and segregate randomly during cell division to produce gametes containing one chromosome of each type.

23 chromosomes for sperm and egg
Meiosis I, II stages

Crossing over, homologous chromosomes

BI2. b. Students know only certain cells in a multicultural organism undergo meiosis.

Gonad cells make gametes 
BI2. c. Students know how random chromosome segregation explains the probability that a particular allele will be in a gamete.

Mendel’s law of segregation

Punnett squares

BI2. d. Students know new combinations of alleles may be generated in a zygote through the fusion of male and female gametes (fertilization).

Homozygous dominant, heterozygous, homozygous recessive
BI2. e. Students know why approximately half of an individual’s DNA sequence comes from each parent.

All somatic cells have 46 chromosomes, 23 from sperm and 23 from egg.

BI2. f. Students know the role of chromosomes in determining an individual’s sex.

XX female or XY male.

BI2. g. Students know how to predict possible combinations of alleles in a zygote from the genetic makeup of the parents.

Punnett squares
Pedigrees

_______________________________________________________________________________________________
BI3. a. Students know how to predict the probable outcome of phenotypes in a genetic cross from the genotypes of the parents and mode of inheritance (autosomal or X-linked, dominant or recessive).

Punnett squares

Phenotype vs. genotype
Sex linked disorders

BI3. b. Students know the genetic basis for Mendel’s laws of segregation and independent assortment.

Mendel’s law of segregation

Mendel’s law of independent assortment
BI4. a. Students know the general pathway by which ribosomes synthesize proteins, using tRNAs to translate genetic information in mRNA.

Transcription: DNA codons, mRNA, rRNA
Translation: tRNA, amino acid sequence

BI4. b. Students know how to apply the genetic coding rules to predict the sequence of amino acids from a sequence of codons in RNA.

Pair pairing rules A-U or C-G
BI4. c. Students know how mutations in the DNA sequence of a gene may or may not affect the expression of the gene or the sequence of amino acids in an encoded protein.

Mutant dinosaur project: answer sheet A

BI4. e. Students know proteins can differ from one another in the number and sequence of amino acids.

Mutant dinosaur project: answer sheet A

BI5. a. Students know the general structures and functions of DNA, RNA, and protein. 
Nucleotide structure, DNA codons, single helix or double helix, amino acid sequence
BI5. b. Students know how to apply base-pairing rules to explain precise copying of DNA during semiconservative replication and transcription of information from DNA into mRNA.

DNA or RNA polymerase, replication forks, DNA helicase
Base-pairing for DNA and RNA

BI5. c. Students know how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products.
Recombinant DNA, plasmid, restriction enzyme
Evolution

BI7. a. Students know why natural selection acts on the phenotype rather than the genotype of an organism.

Which physical traits are beneficial for the surrounding environment?
BI7. b. Students know why alleles that are lethal in a homozygous individual may be carried in a heterozygote and thus maintained in a gene pool.

Pedigrees
BI7. c. Students know new mutations are constantly being generated in a gene pool.

Generation time-span. 
BI7. d. Students know variation within a species increases the likelihood that at least some members of a species will survive under changed environmental conditions.

Dinosaur project: essay
BI8. a. Students know how natural selection determines the differential survival of groups of organisms.

Dinosaur project: essay

BI8. b. Students know a great diversity of species increases the chance that at least some organisms survive major changes in the environment.

Dinosaur project: essay

BI8. d. Students know reproductive or geographic isolation affects speciation.

Dinosaur project: essay

BI8. e. Students know how to analyze fossil evidence with regard to biological diversity, episodic speciation, and mass extinction.

Dinosaur project: drawings

Physiology

BI9. b. Students know how the nervous system mediates communication between different parts of the body and the body’s interactions with the environment.

Peripheral nervous system

Central nervous system
BI9. c. Students know how feedback loops in the nervous and endocrine systems regulate conditions in the body.

Hormones
BI9. d. Students know the functions of the nervous system and the role of neurons in transmitting electrochemical impulses.

Electrochemical gradient 
Neuron structure

BI9. e. Students know the roles of sensory neurons, interneurons, and motor neurons in sensation, thought, and response.

Peripheral nervous system
Sensory system

BI10. a. Students know the role of the skin in providing nonspecific defenses against infection. 
Skin layers

Oils, sweat

Mucous membranes

BI10. b. Students know the role of antibodies in the body’s response to infection.

Binding site structure: perfect match to antigen
The immune response: how antibodies are made


BI10. c. Students know how vaccination protects an individual from infectious diseases.

Vaccines

BI10. d. Students know there are important differences between bacteria and viruses with respect to their requirements for growth and replication, the body’s primary defenses against bacterial and viral infections, and effective treatments of these infections.

Bacteria: prokaryote, circular DNA, mitosis (binary fission), antibiotics
Virus: many structures (not cell), DNA or RNA, lytic cycle, lysogentic cycle, vaccines
BI10. e. Students know why an individual with a compromised immune system (for example, a person with AIDS) may be unable to fight off and survive infections by microorganisms that are usually benign.

Other pathogens would not be killed by the T and B cells
Other science topics on the final:
Scientific method and metric system
Chemical bonding and parts / charges of an atom.
Cell structure and organelles
How proteins are made and transported around the cell or in and out of the cell

Isotopes, radioactive dating

Microscopes, lab equipment
Chapters in the book: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 21, 41, 42, 43
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