Three domains : 
	Bacteria :most diverse and widespread prokaryotes
	Archaea : the prokaryotes that often live in earths extreams
	eukarya : have eukaryotic cells made of 4 kingdomes
		(Protists, kingdom plantae, kingdom fungi, kingdom animalia)
The dynamics of ecosystems include two major processes, the recycling of chemical nutrients and the flow of energy. 
Chap 2 & 3 P 30 questions. Page  questions 49
living organisms are mostly comprised of O, C, H, N 
in scans biologists often use radioactive tracers as they undergo chemical changes in an organism. These chemicals can act as tags which accumulate in specific areas of the body. 
Process of photosynthesis 
6 co2 + 6 h2o  c6h1206 + 6 02
Buffers lower acidic changes, 
Acidic precipitation threatens the environment. In ocean acidification c02 disolves into seawater lowers ocean ph. This co2 reacts with water to produce carbonic acid h2co3.


The first life may have evolved through four stages. 
1.The abiotic (nonliving) synthesis of small organic molecules, such as amino acids and nitrogenous bases. 
2.The joining of these small molecules into polymers, such as proteins and nucleic acids. 
3.The packaging of these molecules into “protocells,” droplets with membranes that maintained an internal chemistry different from that of their surroundings. 
4.The origin of self-replicating molecules that eventually made inheritance possible. 

1953 the miller urey experiment ( closed glass system with vapours , carbon source, electricity, and condenser. This would act as a mini earth) 
All building blocks for complex molecules were produced : amino acids, fatty acids, prymidines and purines, sugars. 
All organisms contain the smae macromolecules 
	carbohydrates, proteins, lipids and nucleic acids
Core of these macromolecules is carbon, earths organisms are 18 % carbon. 
Carbohydrates 
These range from simple sugar molecules, to large polysaccharides
Most simple sugars are monomers (monosaccharides ) such as glucose fructose and disaccharides also considered simple sugars. Mono saccharides can hook together to form polysaccharides ( complex carbohydrates).  
Monosaccharides particularly glucose are the main fuel molecules for cellular work because cells release energy from glucose when they break it down.
An aqueous solution of glucose (often called sextrose) may be injected into the blood stream, the glucose provides an immediate energy source to tissues in need of repair. 
Monosaccharides are used to form other kinds of organic molecules such as amino acids, fatty acids. Sugars which are not used in these forms can be sued in the production of polysaccharides or disaccharides. 
Polysaccharides are macromolecules and polymers composed of thousands of monosaccharides. These are held together by dehydration reactions. 
Polysaccharides may function as storage molecules for starch and glycogen, or as structural compounds like cellulose and chitin. 
Starch, a storage polysaccharide in plants, consists entirely of glucose monomers. Starch molecules coil into helical shape and may be un-branched or branched. Starch granules serve as carbohydrate “banks” from which plant cells can withdraw glucose for energy or building matericals. 
Glycogen is the anumal cell storage of glucose. This is in the form of a different polysaccharide : glycogen. Most granules are stored in the liver and muscel cells which hydrolyze the glycogen to release glucose when its needed. 
Cellulose is the most abundant organic compound on eath. It is a  major component of the tough walls that enclose plant cells. Cellulose is a polymer of glucose but its monomers are linked together in a different orientation. Arranged parallel to each other, cellulose molecules are joined together by hydrogen bonds. 
Animals do not have enzymes that can hydrolyze the glucose linkages in cellulose, therefore cellulose is not a nutrient for humans, however it helps with digestive system. 
Another structural polysaccharide is chitin, it is used by insects and crustaceans to build their exoskeleton. This can also be found in the cell walls of funji. Humans use chitin to make stronge and flexible surgical threads that decompose after a wound or incision heals. 
Lipids, no monomers or structural unit common to all lipids, they are all different( hydrophobic is the only similar feature)
Consists mainly of carbon and hydrogen atoms linked by nonpolar covalent bonds.
They are important for longeterm storage of energy i.e fats, phospholipids and steroids. 
A fat is a large lipid made from 2 kinds of smaller molecules: glycerol and fatty acids. 
Glycerol is an alcohol with 3 carbons each bearing a hydroxyl group. A fatty acid consists of a carboxyl group, and a hydrocarbon chain usually 16 to 18 carbon atoms in length. the glycerol and fatty acid are bonded by a dehydration reaction. Synonom for fat is triglyceride. 
The dehydration links the 3 fatty acid changes to the glycerol. 
Some fatty acids contain one or more double bonds, which cause kinds or bends in the carbon chain. 
An unsaturated fatty acid had one fewer hydrogen atom in each carbon of the double bond. Fatty acids with no double bonds in their hydrocarbon chain have the maximum number of hydrogen atoms are called saturated fatty acids. 
Unsaturated : cause kinds of bends in carbon chain, olive oils.
Saturated : animal fats , max number of hydrogens (straight line) 
The kinks in unsaturated fatty acids precent fats containing them from packing tightly together and solidifying at room temp. Corn oil, olive oil, and vegi oils are called unsaturated fats. 
Saturated fats pack close together and solidifying at room temp. Making butter and beef fat. 
Hydrogenated vegi oil, it means that unsaturated fats have been converted to saturated fats by adding hydrogen. Hydrogenation also creates trans fats.
Saturates , hydrogenated oils, trans fats are bad.
Phospholipids are the major component of cell membranes. Phospholipids are structurally similar to fats but contain only two fatty acids attached to glycerol instead of 3. It also has a phosphate head. The fatty acid is hydrophobic and the phosphate head will bond with h20. 
Steroids are lipids in which the carbon skeleton contains four fused rings.
Cholesterol is a common component in animal cell membranes and animal cells also use it as a starting material for making other steroids, inclusing sex hormones. 
Proteins, chemical reactions are enabled by proteins (enzymes) 
they form scaffolding or structural support. Proteins are polymers of amino acids.
Almost every fuction in the body depends on proteins. 
Protein diversity is based on differing arrangements of a common set of just 20 amino acid monomers. 
Amino acids have a amino group (nh2) and a carboxyl group (cooh). The simplest amino acid (glycine) 
The bonding of two amino acids is done by a dehydration reaction where it forms a peptide bond. 
A dipeptide refers to a peptide made from two peptides. Where a polypeptime is made by many. 
A proteins specific shape determines its function. 


A polypeptide chain contains hundreds or thousands of amino acids linked by peptide bonds. 
The amino acid sequence causes the polypeptide to assume a particular shape. 
The shape of a protein determines its specific function. 

The most important role of a protein is as an enzyme, the chemical catalysts that speed and regulate virtually all chemical reactions in cells. 
Structural proteins are found in hair and the fibers that make up connective tissues such as tendons and ligaments. Muscle cells are packed with contractile proteins. Other types incluce defensice proteins, signal proteins and many more. 
Receptor proteins may be built into cell membranes and transmit signals into the cell. Hemoglobin in red blood cells is a transport protein that delivers o2 to working muscles and tissues throughout the body. The function of all these types of proteins depends on their shape. 
Most enzymes and other proteins are globular. Structural proteins such as those making up hair tendons and ligaments are typically long and thin and are called fibrous proteins. 
The coils and twists of a polypeptide ribbon appear haphazard but they represent the molecules specific three d shape. This shape is what determines its specific function. 
Nearly all proteins must recognize and bind to some other molecule to function. 
When a protein is denatured the polypeptide chain unravels losing their specific shape and their function.
There are 4 structures to a proteins shape.
Primary structure : linear 
secondary structure: alpha helix or a beta pleated sheet 
tertiary structure: combo of both alpha helix and beta sheets 
quaternary structure : multiple polypeptides 
Liproproteins : li[id plus protein, transport fats, LVL , HDL
Glycoproteins : carbs and proteins,
Increase in HDL reduces fat in blood, reduces growth of deposits,  (salmon, mackerel, walnumts, canola)
Saturated fats :do the most to raise LDL levels, animal fats and dairy.
Trans fats, turns oils into fats at room temp, raises LDL and lowers HDL, increase in fat in blood. Cookies, fries, cakes...good shit 
Nucleic acids, 
For passing traits to the next generation, all life on earth uses nucleic acids. Dna is the primary information bearing molecule (contains the recipe for all the proteins in the cell)
The amino acid sequence of a polypeptide is programmed by a discrete unit of inheritance known as a gene. 
Genetic information is passed though to daughter cells. 
Genes present in dna do not build proteins directly, they work through an intermediary, the second type of nucleic acid known as RNA.
DNA transcription RNA translation  Protein (formed of amino acid)
Nucleotides have 3 parts
	a five carbon sugar called ribose in RNA and deoxyribose in DNA
	a phosphate group 
	a nitrogenouse base
A = adenine, T= thymine, G= guanine, C = cytosine
Two polynucleotide strands wrap around each other to form DNA in a double helix. 
Chapter 4 Cells n SHIT BOOM !! SCIENCE !! question on page : 70 
Prokaryotes (old bacteria and archea) (plasma membrane and one or more chromosomes and ribosomes)
eukaryotes (single celled organisms form multi cellular eukaryotes. (membrane bound nucleus and number of other organelles)
prokaryotes have a nucleoid and no true organelles.
Cell theory (all things are made of cells) 
Less than 1 % of bacteria cause sickness, antibiotics work by killing the bacteria or cessation of bacterial growth.
Plasma membrane forms a flexible boundary between the living cell and its surroundings. For a structure that separates life from nonlife. 
Prokaryotic cells (meaning before nucleus) are much similar than eukaryotic cells. 
All cells have several basic features in common, one being the plasma membrane, all cells have one or more chromosomes, ribosomes, cytoplasm , fimbriae, nucleoid, cell wall, flagella. 
Nucleoid contains the DNA which is coiled.	
The structures and organelles of eukaryotic cells perform four basic functions. 
1.The nucleus and ribosomes are involved in the genetic control of the cell. 
2.The endoplasmic reticulum, Golgi apparatus, lysosomes, vacuoles, and peroxisomes are involved in the manufacture, distribution, and breakdown of molecules. 
3.Mitochondria in all cells and chloroplasts in plant cells are involved in energy processing. 
4.Structural support, movement, and communication between cells are functions of the cytoskeleton, plasma membrane, and cell wall. 

PLANT AND ANIMAL CELL STRUCTURE p 55 AND P 69 ... lol 
Genetic control of the cell is done by the nucleus, it also contains most of the cells DNA. It is able to direct protein synthesis. (mRNA) 
The nucleus is a double membrane called the nuclear envelope, each of the membranes is a separate phospholipid bilayer. The envelope controls the flow of materials into and out of the nucleus. The envelope is lined with protein pores that regulate the movement of large molecules and also connects the cells network of emmebranes called the endoplasmic reticulum. 
The nucleolus, a prominent structure is the site where RNA is synthesized according to instructions in the DNA. 
Ribosomes make proteins for use in the cell and for export. They are responsible for joining the amino acids together according to the instructions in the mRNA sequence. There are two types, free and bound.
Free ribosomes are suspended in the cytoplasm and typically involved in making proteins that function within the cytoplasm. 
Bound ribosomes are attached to the endoplasmic reticulum (ER) associated with the nuclear envelope and associated with proteins packed in certain organelles or exported from the cell 
The endomembrane system is made up of the nuclear envelope, endoplasmic reticulum, golgi apparatus, lysosmes, vacuoles, plasma membrane. Many of theses organelles work together in the synthesis, distribution, storage and export of molecules. 
Endoplasmic reticulum is the biosynthesis factory, there are two kinds of ER, one being smooth which lacks attached  ribosomes and rough which lines the outer surface of membranes.  
Smooth ER of varouse cells function in a variety of metabolic processes. Enzymes of the smooth ER are important in the synthesis of lipids, including oils, phospholipids and steroids. Liver contains a lot of smooth ER, because it helps process drugs, alcohol, and other potentially harmful substances. Smooth ER has another function, the storage of calcium ions, in muscle cells, for example a smooth ER membrane pumps calcium ions into the interior of the ER, when a nerve signals stimulates a muscle cell calcium ions rush from the smooth ER into the cytoplasmic fluid and trigger contraction of the cell.
Rough ER has a function of making more membrane. Phospholipids are made by enzymes of the rough ER and are inserted into the ER membrane. Thus the er membrane grows, it also produced vesicles. 
The golgi apparatus serves as a molecular warehouse, this is where many vesicles travel too. It also acts as a finishing factory for products manufactured by the ER. Vesicles contain products, as these vesicles enter the golgi they are modified as they go through. After these vesicles are transported to the plasma membrane and export from  the cell. 
Lysome is a membranouse sac containing digestive enzymes, the enzymes and membrane are produced by the ER and transferred to the golgi apparatus for processing. The membrane serves to safely isolate these potent enzymes from the rest of the cell. 
Vacuoles function in the general maintenance of the cell. They are large vesicles that have a variety of functions, some protists have contractile vacuoles that help to eliminate water from the protist or cell. In plants vacuoles may have digestive functions, contain pigments or contain poison that protect the plant. 
Energy processing is done with the mitochondria. The mito converts the chemical energy of foods such as sugars to the chemical energy of the molecule called ATP (adenosine triphosphate). The mitochondria had 2 internal compartments. The first is the intermembrane space, the narrow region between the inner and outer membranes. The second being the mitochondrial matrix which contains mitochondrial DNA and ribosomes, as well as many enzymes that catalyze some of the reactions of cellular respiration. The inner membrane contains many embedded protein molecules that function in atp synthesis. 
Energy processing is done with the chloroplasts. Chloroplasts are the photosynthesizing organelles of all photopynthetic eukaryotes. The chloroplasts solar power system is much more efficient than anything yet produced by humans. The chloroplasts are enclosed by an inner and outer membrane separated by a membrane. The inner membrane holds a thick fluid called stroma which contains chloroplast DNa and ribosomes as well as many enzymes. A network of sacs called thylakoids is inside the chloroplasts. Inside theses saccs is called the thylakoid space. A stack is called a granum. The grana are the chloroplasts solar power packs, the site where the green chlorophyll molecules embedded in thylakoid membranes trap solar energy. 
The cells cytoskeleton is composed of 3 types of fibers. 
1.Microfilaments (actin filaments) support the cell’s shape and are involved in motility. 
2.Intermediate filaments reinforce cell shape and anchor organelles. 
3.Microtubules (made of tubulin) give the cell rigidity and act as tracks for organelle movement. 
A flagellum, longer than cilia, propels a cell by an undulating, whiplike motion. 
Cilia work more like the oars of a crew boat. 
Although differences exist, flagella and cilia have a common structure and mechanism of movement. 
Tight junctions prevent leakage of extracellular fluid across a layer of epithelial cells. 
Anchoring junctions fasten cells together into sheets. 
Gap junctions are channels that allow molecules to flow between cells. 
Animal cells synthesize and secrete an elaborate extracellular matrix (ECM) that 
helps hold cells together in tissues and 
protects and supports the plasma membrane. 


Chapter 5 The working cell. Questions on Page 86  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5.1 membranes are fluid mosics of lipids and proteins with many functions.
CF is caused by a mutation in the gene for the protein cystic fibrosis transmembrane conductance regulator (CFTR). 
Regulates movement of chloride and sodium ions across membranes 
In the lungs effects of the disease are most devastating 
build-up of thick mucus 
causes increasingly severe 
respiratory problems
the plasma membrane is the boundary that encloses the cell, this layer is made of phospholipids embedded and attached proteins. This would be called a fluid mosaic. 
Double bonds in the unsaturated fatty acid tails of some phospholipids produce kinks that prevent phospholipids from packing too tightly. In animal cell membranes, the steroid cholesterol helps stabilize the membrane at warm temps but also keeps the membrane fluid at low temps.
The membrane is mosaic because of the diverse proteins and the various membranes within a cell each ontaini a unique collection of proteins. 
Phospholipids are the key ingredients in biological membranes, when a mixture of phospholipids and water is shaken the phospholipids organize into bilayers surrounding water filled bubbles. 
5.3 Passive transport.
Molecules vibrate and move randomly as a result of a type of energy called thermal motion (heat) . one result of this motion is diffusion. Cells do not have to do work when molecules diffuse across its membrane, such movement is called passive transport. 
5.4 osmosis (water across a membrane).
The diffusion of water across a selectively permeable membrane is called osmosis. 
A solution with a higher concentration will have water cross the membrane until the solution concentration are equal on both sides. 
5.5 water balance between cells n shizzzz with other organisms
The term tonicity refers to the ability of a suronding solution to cause a cell to gain or lose water. 
Isotonic : the cells volume remains constant, water in is equal to water out of the cell
Hypotonic: a solution with a solute concentration lower than that of the cell. The cell gains water, swells and may burst (lyse).
Hypertonic : a solution with a higher solute concentration. Water leaves the cell and dies.
The control of water balance is called osmoregulation. 
5.6 Transport proteins can facilitate diffusion across membranes. 
Facilitated diffusion is the process where a protein helps move something across a membrane. 
There are two types of passage, one provides a hydrophilic channel that some molecules or ions can use as a tunnel through the membrane, another is protein binds its passenger, changes shape and releases its passenger on the other side of the membrane.
The fast processing of water molecules across a membrane is done by going through a protein channel called an aquaporin. 
5.8 Cell expend energy in the active transport of a solute.
Active transport, a cell must expend energy to move a solute against its concentration gradient,  this would move the solute to the side which the solute is more concentrated. This would use ATP to process. 
It works in 4 steps, 1 the solute molecule attach to a specific binding site on the transport protein, then ATP transfers a phosphate group to the transport protein, then causes the protein to change shape in such a way that the solute is released on the other side of the membrane. Finally the phosphate group detaches and the transport protein returns to its original shape. 
5.9 Exocytosis
The cell uses the process of exocytosis to export bulk materials such as proteins or polysaccharides. 
Endocytosis is a transport process that is the opposite of exocytosis. A cell takes in a large molecules. A depression in the membrane pinches in and forms a vesicle enclosing material that had been outside the cell. 
Phagocytosis is when a cell engulfs a particle by wrapping extensions called pseudopodia around it and packaging it within a membrane enclosed sac large enough to be called a vacuole. 
Pinocytosis is when the cell “gulps” droplets of fluid into tiny vesicles. It takes in any and all solutes dissolved in the droplets. 
receptor-mediated endocytosis is highly selective. The receptor proteins for specific molecules are embedded in regions of the membrane that are liked by a layer of coat proteins. 
Side note 

Cholera is an infection in the small intestine caused by Vibrio cholerae. 
Can lead to rapid dehydration, electrolyte imbalance and death. 
V. cholerae produce toxins that interact with host CFTR 
pumps chloride ions into the small intestine, creating a salt-water environment 
Carriers of mutant CFTR genes benefited from resistance to cholera. 
Energy and metabolism, 
Metabolic rate is a measure of energy use ( regulated by enzymes)
Metabolic rate can by affected by 
	* age, genetics, sex, exercise habits, nutritional status
First law of thermodynamics :energy in the universe is constant
second law of thermo: energy conversions increase the disorder of the universe
5.11 Chemical reactions either release or store energy. Swag swagzilla 
Exergonic reaction is a chemical reaction that releases energy. 
Endergonic reaction yields producs that are rich in potential energy.
5.12 ATP drives everything in the body. Power power 
ATP = adenosine tri-phosphate (powers all cellular work)
ATP consists of adenine , a nitrogenouse base and a ribosome, a five carbon sugar. The triphosphate part is a chain of 3 phosphate groups. All 3 groups are negatively charged. 
The transfer of phosphate is called phosphorylation and most cellular work depends on ATP energizing molecules by phosphorylating them. 
There are 3 types of cellular work, chemical, mechanical and transport. (chemical with molecules, mechanical with muscle reaction and then transport with the transport reaction of molecules through a membrane. 
ATP is produced by breaking down glucose. 
5.13 Enzymes and speed up of chemical reactions. (lowering AE)
The energy barrier that must be overcome before a chemical reaction can begin is called the activation energy. Energy must be absorbed to contort or weaken bonds in reactant molecules so that they can break and form new bonds. 
Enzymes act as biological catalysts and increase the rate of a reaction without being consumed. The enzyme works by lowering the activation energy. Usually proteins however some RNA molecules can function as enzymes. 
5.14 (enzymes catalyze)
An enzyme is very selective in the reaction it catalyzed. As an enzyme it has a 3d shape that determins its specific function. The specific reatiant that and enzyme acts on is called the enzymes substrate. A substrate fits into a region of the enzyme called an active site. 
Active site is empty, then substrate comes in and binds to the enzyme (specific fit so only that substrate will fit) then a reaction occurs and products are made and then released. Now the enzyme has a empty active site and the rxn occurs again. 

5.15 enzyme inhibitors 
A competitive inhibitor reduces and enzymes productivity by blocking substrate molecules from entering the active site. This competitive inhibitor enters the site and stays there not allowing the substrate to enter. (competitive inhib acts as a brick in the pocket....no room for phone now). The other is a noncompetitive inhibitor. This does not enter the active site but instead binds to the enzyme somewhere else, a place called the allosteric site. This then changes the shape of the enzyme so that the active site no longer fits the substrate. (took a square hole and made it a circle....no squares may enter now...fucking squares) 
Inhibitors are important to regulate cell metabolism, in some reactions the product may act as an inhibitor of one of the enzymes in the pathway that produce it. this is called a feedback inhibition. 
Chapter 6, How cells harvest chemical energy, Questions on page 104  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Note go over the actual numbers of ATP, NADH AND FADH2 produces in all cylces
6.1 photosynthesis and cellular respiration  + 6.2 
Cellular respiration is the process of taking oxygen and glucose and breaking it down into co2 and h2o and atp. Cellular respiration takes place in the mitochondria of almost all eukaryotic cells. 
Cellular respiration produces up to 32 ATP molecules from each glucose molecule and captures only about 34% of the energy originally stored in glucose. The rest of the energy is released as heat.
Muscle cells use ATP to contract. Muscle cells use glucose and other organic molecules to generate ATP. 
6.5 cells tap energy (lol the tap that)
The loss of electrons from one substance is called oxidation, the addition of electrons to another substance is called reduction. A molecule is oxidized when it loses one or more electrons and reduced when it gains one or more electrons. 
Cellular respiration, glucose is oxidized into co2 and oxygen is reduced into H2o. 
Nadh and the electron transport chains. 
NAD+ (nicotinamide adenine dinucleotide) accepts electrons to become NADH. NAD+ is an organic molecule that cells make from vitamin niacin and use ot shuttle enectrons in redox reactions. 
The electron transport chain can be represented as a staircase. The steps in the chain are electron carrier molecules. These occur every step. The ETC (electron transport chain) undergoes a series of redox reactions in which electrons pass from carrier to carrier down to oxygen. The redox steps in the staircase release energy in amounts small enough to be used by the cell to make ATP. 
6.6 overview (cellular respiration occurs in 3 main stages)
Stage 1 Glycolysis (occurs in the cytoplasmic fluid of the cell. Glycolysis begins cellular respiration by breaking down glucose into two molecules of a 3 carbon compound called pyruvate.
Stage 2 Pyruvate oxidation and the citric acid cycle. This takes place within the mitochondria. Pyruvate is oxidized to a 2 carbon compound. Then completes the breakdown of glucose to carbon dioxide. The cell then makes a small amount of ATP during Glycolysis and the citric cycle. The main function of these first 2 stages, however is to supply the thirst stage of respiration with electrons. 
Stage 3 oxidative phosphorylation, requires an electron transport chain and a process known as chemiomosis. NADH and a related electron carrier, FADH2, shuttle electrons to an electron transport chain embedded in the inner mitochondrial membrane. Most of the ATP produced by cellular respiration is generated by oxidative phosphorylation, which uses the energy released by the downhill fall of electrons from NADH and FADH2 to O2 to phosphorylate ADP. 
6.7 glycolysis 
Step 1-  6 carbon glucose comes in and then ATP is added,
result glucose 6-phosphate and ADP
Step 2- changes structure from glucose to fructose 
result fructose 6-phosphate
Step 3- ATP added and reduced to ADP,
result in fructose 1,6-bisphosphate (phosphate on carbons 1 and 6) 
Step 4- Broken into 2 G3P, glyceraldehydes 3-phosphate 
Step 5- both enter separate cycles, phosphate is added. NAD+ goes in comes out as NADH.
result two 1,3-bisphosphogylcerate 
Step 6- ADP added reduces both into 3-phosphoglycerate also produces ATP
Step 7- change into something
Step 8 dehydration producing water
Step 9 ADP enters exits at ATP and procures 2 pyruvate molecules. 
6.8 pyrubate is oxidized before entering citric cycle
Changes both pyruvate into acetyl coenzyme A. 
6.9 citric acid cycle.
Shit happens stuff is made. Go over numbers not steps. 
Step 1 2 carbon
step 2 6 carbon and co2 produced turning into 5 carbon NADH produced
step 3 another co2 released 4 carbon produced NADH produced and ATP
step 4 changes shape still 4 carbon FADH2 produced
step 5 NADH formed still 4 carbon then added back to step 1 to form a 6 carbon structure

6.10 (most ATP produced from oxidative phosphorylation)
Yo picture is fucked... no point in steps. 
6.11 poisons 
Poisons effect the electron chain, rotenone, cyanide, carbon monoxide and more. 
6.12 review of ATP 
Glycolysis produces 2 ATP by substrate level phosphorylation
Citric acid cycle produces 2 ATP by substrate level phosphorylation 
oxidative phosphorylation produces about 28 ATP by oxidative physphorylation 
Therefore max per glucose molecule is 32 ATP.
6.13 harvesting of energy 
When oxygen is low microorganism supply all their energy needs with the 2 ATP per glucose yield of Glycolysis. 
Your muscle cells oxidize NADH through lactic acid fermentation where pyruvate is reduced to lactate. Lactate is carried by the blood to the liver where it is converted back to pyruvate and oxidized in the mitochondria of liver cells. 
The baking and winemaking industries use alcohol fermentation, this process yeast oxidize NADH back into NAH+ and convert pyruvate to co2 and ethanol 
Many prokaryotes that live in stagnant ponds and deep in the soil are obligate anaerobes, meaning they require anaerobic conditions and are poisoned by oxygen. 
Facultative anaerobe can make ATP either by fermentation or by oxidative phosphorylation, depending on whether o2 is available. 
6.15 connections between metabolic pathways 
Carbohydrates ,fats, proteins can be made into ATP.  
6.16 food molecules provide raw materials for biosynthesis.
ATP can be used to help produce cells, tissues and more though biosynthesis. 
Chapter 7 Photosynthesis, Questions on page 121  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Climate change, since 1850 the atmospheric concentration of co2 had increased by about 40 or 50 % mostly due to the combustion of fossil fuels. 
Autotroughs –make their own food though the process of photosynthesis, sustain themselves, do not usually consume organic molecules derived from other organisms.
Photosynthesis- process of converting carbon dioxide and water into organic molecules, releases oxygen and takes place in chloroplasts. 
7.2 photosynthesis occurs in chloroplasts in plant cells. 
The green color of plants come from chlorophyll. A light absorbing pigment in the chloroplasts which plays a role in converting solar energy into chemical energy. 
Chloroplasts are concentrated in the cells mesophyll. The tissue in the interior leaf.
Carbon dioxide enters the stomata and leaves as oxygen. A typical mesophyll cell has about 30 to 40 chloroplasts.
In the chloroplast an envelope of 2 membranes encloses and inner compartment, which is filled with a thick fluid called stroma. In the stroma solution sacks are called thylakoids, inside those is called the thylakoid space. A stack of thylakoid is called a grana or Granum. 
7.4  PHOTOSYNTHESIS IS A REDOX PROCESS !!! as is cellular respiration.
Co2 becomes reduced to sugar as electrons with hydrogen ions from water are added to it. water molecules are oxidized when they lose electrons along with hydrogen ions.  P 110 for diagram of rxn
7.5 Overview : the two stages if photosynthesis are linked by ATP and NADPH
Light reactions include the steps to convert light energy to chemical energy and release o2. This occurs in the thylakoids. It also reduces NADP+ into NADPH, also producing ATP. This then enters the calvin cycle which occurs in the stroma. This cycle takes co2 and turns it into sugar while taking the ATP and NADP and changing them into NADP+ and ADP + 1 phosphate
7.6 visible radiation absorbed by pigments in thylakoid 
A photon is a fixed quantity of energy and the shorter the wavelength of light the greater the energy of its photons. 
Chlorophyll alpha absorbs mainly blue-violet and red light. Chlorophyll beta absorbs mainly blue and orange light and reflects yellow-green.
7.7 photosystems capture solar energy.
Pigments in chloroplasts absorb photons (capturing solar power), which increases the potential energy of the pigment’s electrons and sends the electrons into an unstable state. These unstable electrons drop back down to their “ground state,” and as they do, release their excess energy as heat.
a light harvesting compley contains various pigment molecules bound to proteins, collectively the light harvesting complexes function as a light gathering antenna. The pigments absorb photons and pass the energy from molecule to molecule until it reaches the reaction center. 
The reaction center complex contains the pari of special chlorophyll a molecules called the primary electron acceptor, which is capable of accepting electrons and becoming reduced. 
There are 2 photosystems. Photosystem 2 functions first is called p680 because its pigment absorbs light with a wavelength of 680 nm. 
Photosystem 1 functions second is called p700 because it absorbs light with a wavelength of 700 nm. 
7.8 two photosystems connected by a ETC generates ATP and NADPH.
The products of the light reaction are NADPH, ATP and oxygen
ATP produced after photosystem 2 and NADPH after photosystem 1.
NADPH and ATP then gets used in the calvin cycle.
The stroma has a low concentration of H+, the thylakoid membrane is the location of photosystem 1, 2 , ETC and ATP synthesis. Finally the thylakoid space has a high concentration of H+ and is where oxygen is produced. 
7.10 The calvin cycle reducing co2 into sugar.

The Calvin cycle makes sugar within a chloroplast. 
To produce sugar, the necessary ingredients are atmospheric CO2 and  ATP and NADPH generated by the light reactions. The Calvin cycle uses these three ingredients to produce an energy-rich, three-carbon sugar called glyceraldehyde-3-phosphate (G3P). A plant cell may then use G3P to make glucose and other organic molecules. 
For the synthesis of one G3P molecule, the calvin cycle consumes 9 ATP and six NADPH molecules which were provide by the light cycle. 
G3P = 3 carbon + 1 phosphate
7.11 other methods of carbon fixation have evolved in hot dry climates
Most plants use CO2 directly from the air, and carbon fixation occurs when the enzyme rubisco adds CO2 to RuBP. Such plants are called C3 plants because the first product of carbon fixation is a three-carbon compound, 3-PGA. 
C4 plants have evolved a means of carbon fixation that saves water during photosynthesis while optimizing the Calvin cycle. C4 plants are so named because they first fix CO2 into a four-carbon compound.  When the weather is hot and dry, C4 plants keep their stomata mostly closed, thus conserving water. 
Another adaptation to hot and dry environments has evolved in the CAM plants, such as pineapples and cacti. CAM plants conserve water by opening their stomata and admitting CO2 only at night. CO2 is fixed into a four-carbon compound, which banks CO2 at night and releases it to the Calvin cycle during the day. 
Chapter 8 The cellular basis of reproduction and inheritance !! swag page 149 question swag !!!!!
Cell specialization: control of gene expression, cell division: total DNA replication
 8.2 prokaryotes reproduce by binary fission 
Prokaryotes reproduced by a type of cell division called binary fission. The majority of genes are carried on a single circular DNA molecule that with associated proteins constitutes the organisms chromosome.
Binary fission starts as the chromosome is duplicating the copies move toward the opposite ends of the cell. Then the cell elongates. Finally when chromosome supplication is complete the cell had reached about twice its initial size, the plasma membrane grows inward and more cell wall is made. This then divides the cell into two daughter cells. 
8.3 and 8.4 eukaryotic cells and cell cycle.
Humans have 46 chromosomes and during s phase you have 92 (where chromosomes are doubled) 
Chromatids (2 sister chromosomes connected)
Chromosome singular. 
Connected by the waits by the centromere. 
The cell cycle has 2 main stages a growing stage called interphase and the actual cell division. 
Most of cell cycle spent in interphase. Interphase lasts for at least 90 % of the total time required for the cell cycle. Interphase can be divided into 3 sub-phases. G1 (first gap), s phase and G2 (second gap). During all 3 subphases the cell grows. 
Chromosomes are duplicated only during the s phase. S stands for synthesis of DNA., also known as DNA replication. At the start there is one chromosome , at end of s phase there are 2 sister chromatids. 
A cell grows in G2, continues to grow and it copies its chromosomes in s phase and then grows more as it completes preparations for cell division g2 phase. 
The mitotic phase (M phase) where the cell actually divides, accounts for only about 10 % of the total time required for the cell cycle. This mitotic phase is divided into two stages. Called mitosis and cytokinesis, in mitosis the nucleus and its contents are duplicated and distributed forming two daughter nuclei. Then cytokinesis is when the cytoplasm is divided in two. 
8.5 Cell division and mitosis. 
After s phase there each chromosome contains 2 sister chromatids which are attached at the centromere.


In G2 cell grows, chromosomes condense, and the cell begins to assemble the machinery that will pull sister chromatids apart.
Cell has 2 centrosomes (contains centrioles) 
Centrosome is the microtubule organizing centre (MTOC) 
At the centrosomes, the spindle fibres begin to be assembled from tubulin 
Prophase 
Chromosomes have condensed into threads 
The centrosome has divided into two parts which are generating the spindle – fibres lengthen and centrosomes start moving to opposite poles. Also the nucleolus disappears.
Prometaphase 
Nuclear envelope fragments 
Microtubules from each pole interact with kinetochores at the centromere of each chromosome 
Non-kinetochore microtubules interact 
 Metaphase 
Chromosomes are pulled in opposite directions by kinetochore microtubules and assemble at the metaphase plate 
•Kinetochores of sister chromatids are attached to microtubules from opposite poles 
Anaphase 
Begins when sister chromatids move to opposite poles 
•Kinetochore fibres shorten-pull sister chromatid to each pole 
•At this point each sister chromatid is a chromosome 
•Nonkinetochore microtubules move against each other and begin to elongate the cell 
Telophase and cytokinesis
Non-kinetochore microtubules continue to elongate the cell 
•Nuclear envelope starts to reform (nuclear division is complete) 
•Chromosome starts to decondense and genes become active (especially rRNA) 
•Nucleolus reforms 
•Spindle apparatus is dismantled and the microtubules are used to reassemble the cytoskeleton 
•Cytoplasm begins to divide in two (cytokinesis) 
8.6 cytokinesis differes for plants and animal cells
In animal cells cytokinesis occurs by a process known as cleavage. The first sign of cleavage is the appearance of a cleavage furrow. A shallow indentation in the cell surface. (like a belt being pulled tight).
Cytokinesis in plants occurs with a possess cell wall. During telophase, membranous vesicles containing cell wall material collect at the middle of the parent cell. The vesicles fuse, forming a membranous disk called the cell plate. The cell plate grows outward, accumulating more cell wall materials as more vesicles fuse with it. eventually the membrane of the cell plate fuses with the plasma membrane, and the cell plates contents join the parental cell wall. The result is two daughter cells, each bounded by its own plasma membrane and cell wall. 
8.8 growth factors signal the cell cycle control system. 
The cell cycle control system is a cyclically operating set of molecules in the cell that both triggers and coordinates key events in the cell cycle. 
There are checkpoints in the cell cycle, there check points are during the g1 and g2 subphases of interphase and in the M phase. The G1 checkpoint seems to be the most important. If a cell revices the go ahead signal at the G1 checkpoint it will usually enter the s phase eventually going on to complete its cycle and divide.
When the cell cycle operates normally, mitosis produces genetically identical cells for 
Growth, replacement of damaged and lost cells and asexual reproduction. 
Cancer cells escape controls on the cell cycle. Divide rapidly, often in the absence of growth factors, spread to other tissues through the circulatory system and grow without being inhibited by other cells. 
8.11 chromosomes are matched in homologous pairs
In humans a typical body cell, called a somatic cell has 46 chromosomes. During metaphase the human cell contains 23 sets of duplicated chromosomes. 
Two chromosomes of a maching pair are called homologous chromosomes. This is because they both carry genes controlling the same inherited characteristics. However two chromosomes of a homologous pair may have different versions of the same gene. 
In females the 46 chromosomes fall neatly into 23 homo pairs, for a male however the chromosomes in one pair do not look alike. The non identical pair only partly homologous, is the males sex chromosomes. These sex chromosomes determine an individuals sex. Males have 1 x and 1 y chromosome females have 2 x. The 22 remaining pairs of chromosomes found in both male and females are called autosomes. 
8.12 gametes have a single set of chromosomes 
Having two sets of chromosomes, one inhearited from each parent, is a key factor in the life cycle of humans and all other species that reproduce sextually. 
Humans are diploid organisms because all body cells contain pairs of homologous chromosomes. 
Egg and sperm are known as gametes. Each gamete has a single set of chromosomes. 22 autosomes plus a sex chromosomes. A cell with a single chromosome set is called a haploid cell. It has only one member of each homologous pair. For humans the haploid number is 23. 
Meiosis basics. 1 each of the chromosomes is duplicated during interphase. 2 the first division, meosis 1, segregates the two chromosomes of the homologous pair, packaging them in separate (haploid) daughter cells. But each chromosome is still doubled. 3 meiosis 2 separates the sister chromatids. Each of the four daughter cells is haploid and contains only a single chromosome from the homologous pair. 
8.13 meosis (page 139) and 8.14 P 140
Meiosis is very similar to mitosis. However it occurs in 2 stages. In the first stage regular separation/duplication of the chromosomes occurs. Finally meosis 2 is essentially the same as mitosis. The importance however is that meisis 2 starts with a haploid cell. 
The differences in stages. Both mitosis and meiosis have the chromosoms duplicated in the s phase of the preceding interphase. Mitosis involes one division of the nucleus and it is usually accompanied by cytokinesis producing two identical diploid cells. Meiosis entails two nuclear and cytoplasmic divisions producing four haploid cells. 
In prophase 1 duplicated homologous chromosome pair to form tetrads, sets of four chromatics, with each pair of sister chromatids joined at their centromeres. In metaphase 1 tetrads (no individual chromosomes) are aligned at the metaphase plate. During anaphase 1 pairs of homologous separate, but the sister chromatids of each chromosome stay together. At the end of meiosis 1 there are 2 haploid cells, but heach chromosome still has 2 sister chromatids. 
Meiosis 2 is virtually identical to mitosis in that it separates sister chromatids. But unlike mitosis each daughter cell produced by meiosis 2 had only a haploid set of chromosomes. 
8.15 independent orientation of chromosomes in meiosis and random fertilization lead to varied offspring. 
For any species the total number of combinations of chromosomes that meiosis can package into gametes is 2^n where n is the haploid number. For the organism in this figure n = 2 so that the number of chromosomes combination is 2^2 or 4. For a human there is n=23 therefore there are 2 ^23 combos for human combos. 
8.16 and 8. 17 homologous chromosomes may carry different versions of genes. 
The fact that homologous chromosomes can bear two different kinds of genetic information for the same chacteristic is what really makes gametes and theirfore offspring different from one another. 
Crossing over is an exchange of corresponding segments between nonsister chromatids of homologous chromosomes. the sites of crossing over appear as X shaped regions each is called a chiasma. A chiasma is a place where two homologous chromatids are attached to each other.
Crossing over begins very early in prophase 1 of meiosis. 
1, The dna molecules of two nonsister chromatids break at the same place. 2 imediatly the two broken chromatids join together in a new way. In effect the two homologous segments trade places,  or cross over producing hybrid chromosomes with new combinations of maternal and paternal genes. 3 when the homologous chromosomes separate in anaphase 1 each contains a new segment originating from its homolog. 4 finally in meiosis 2 the sister chromatids separate each going to a different gamete. 
8.18 Karyotype is a photographic inventory of a individuals chromosomes. 
A karyotype is an ordered display of magnified images of an individuals chromosomes arranged in pairs. 
Karyotypes are often produced from dividing cells arrested at metaphase of mitosis and allowed the observation of homo chromo pairs, chromo number and chromo structure. 
8.19 an extra copy of chromosomes 21 causes down dyndrome. 
A normal chromosomal number is euploid, cells with extra or missing chromosomes are aueuploid. Most autosomal aneuploids are spontaneously aborted. 
Trisomy 21 has a extra chromosome in 21 spot. People with DS have a lower life span. As women grow older there is a higher change that they would give birth to a child with DS. 
8.20 accidents during meiosis can alter chromosome number. 
There is an occasional mishap in which the members of a chromosome pair fails to separate. Such an error is called a nondisjunction. 
Cometimes a pair of homologous chromosomes do not separate during meiosis 1, in this case even though the rest of meiosis occurs normally, all the resulting gametes end up with abnormal numbers of chromosomes. two of the gametes have 3 chromosomes and other two gametes have only 1. Another way would be if meiosis 1 is normal but one pair of sister chromatids fails to separate during meiosis 2. In this case 2 of the resulting gametes are abnormal and the other two gametes are normal. 
8.21 abnormal numbers of sex chromosomes do not usually affect survival. 
An extra x chromosome in a male making him XXY will result in a male with klinefelter syndrome, have male sex organs and normal intelligence. 
Males with an extra y chromosome XYY do not have any issues. 
Females who lack an X chromosome are XO. These women have turner syndrome. 
8.23 alterations of chromosomes structure can cause birth defects and cencer. 
If a fragment of a chromosome is lost, the remaining chromosome will the have a deletion. If a fragment from one chromosome joins to a sister chromatid or homologous chromosome it will produce a duplication. If a fragment reattaches to the original chromosome but in the reverse orientation an inversion results. 
Inversions are less likely than deletions or duplications to produce harmful effects. 
Translocation is when the attachment of a chromosomal fragment to a nonhomologous chromosome. This can produce cancerous leukemia. 
Chapter 9 PATTERNS OF INHERITANCE !!! GENETICS PAGE ON QUESTIONS PAGE 178 !!!!!
9.2 experimental genetics
heredity is the transmission of traits from one generation to the next. The field of genetics (the study of heredity). 
Mendel argued that partents pass on to their offspring discrete “heritable factors” 
He gives the idea that genes are like playing cards, a deck may be shuffled but the cards always retain their original identities. No card is ever blended with another. 
A heritable feature that varies among individuals such as flower color is called a character. Each variant for a character such as purple of white flowers is a trait. 
True breeding varieties – self fertilizing plants
Cross fertilization is when he takes pollen from another plant and cross pollinate each or something like that. 
Hybrids are the offspring of two different varieties. 
The true breeding parental plants are called p generation and the hybrid offspring are called f1 generation. Their offspring were f2 generation. 
9.3 mendels law of segregation describes the inheritance of a single character
Monohybrid cross because the parent plants differ in only one character. 
From his results of a monohybrid cross he made the thoughts that 
1. There are alternative versions of genes that account for variations in inherited characters. There alternative versions of a gene are called alleles. 
2. For each character an organism  inherits two alleles, one from each parent. A organism that has 2 identical alleles for a gene is said to be homozygous for that gene. And organism that has 2 different alleles for a gene is said to be heterozygourse. 
3. If the two alleles of an inherited pair differ then one determines the organisms appearance and is called the dominant allele; the other has no noticeable effect on the organisms appearance and is called the recessive allele. We uppwercase letters for dominant alleles and lowercase letters to represent recessive alleles.
the phenotype is the appearance or expression of a trait (color of the plant)
the geneotype is the genetic makeup of a trait.(PP or pp or Pp or pP)
4. A sperm or egg carries only one allele for each inherited character because allele pairs separate (segregate) from each other during the production of gametes. This statement is called the law of segregation. 
9.4 homologous chromosome bear the alleles for each character 
A locus is a specific location of a gene along the chromosome. 
For a pair of homologous chromosomes, alleles of a gene reside at the same locus.
-homozygous individuals have the same allele on both homologues
-heterozygous individuals have a different allele on each homologue.
9.5 the law of independent assortment is revealed by tracking two characters at once 
A dihybrid cross, a mating of parental varieties differing in two characters. 
This was done with two peas. One being RRYY representing round and yellow while the other was rryy representing wrinkled and green pea. The f1 generation of all pants with round yellow produced RrYy which made all round yellow phenotype. This would mean there would produced 4 kinds of gametes ¼ of RY, Ry, rY, and ry. This would produced a ratio of 9/16 round yellow, 3/16 wrinkled yellow, 3/16 round green and 1/16 wrinkled green. Or a 9:3:3:1 ratio.
This would make law of independed assortment. That each pair of alleles segregates (assorts) independently of other pairs of alleles during gamete formation. In other words the inheritance of one character has no effect on the inheritance of another. 
9.8 and 9.9 genetic traits in humans can be tracked though family pedigrees. **
Inheritance of human traits follows mendels laws, 
Inherited human disorders show either recessive inheritance. two recessive alleles are needed to show disease, heterozygous parents are carriers of the disease-causing allele, and the probability of inheritance increases with inbreeding, mating between close relatives. 
Or dominant inheritance in which one dominant allele is needed to show disease and dominant lethal alleles are usually eliminated from the population. 
MODIFICATIONS and additions to mendels hypothesis 
In incomplete dominance, dominant alleles do not completely mask recessive alleles 
In codominance, the effects of different alleles are equally detectable in heterozygotes 
In multiple alleles, more than two alleles of a gene are present in a population 
In epistasis, genes interact, with the activity of one gene influencing the activity of another gene 
In polygenic inheritance, a character is controlled by the common effects of several genes 
In pleiotropy, two or more characters are affected by a single gene 
9.11 incomplete dominance results in intermediate phenotypes 
Complete dominance –the dominant allele has the same phenotypic effect whether present in one or two copies. 
Incomplete dominance is when the appearance of F1 hybrids falls between the phenotypes of the two parental varieties. EXAMPLE P166
Another example of incomplete dominance in humans. One case involves a recessive allele (h) that can cause hypercholesterolemia, adangerously high levels of cholesterol in the blood. Normal individuals are HH. Heterozygotes (Hh one in 500) have blood cholesterol levels about twice as normal. EX p166.
9.12 many genes have more than two alleles in the population
ABO blood group phenotype in humans involves three alleles of a single gene. 
Although an individual can at most carry two different alleles for a particular gene, more than two alleles often exist in the wider population. 
Human ABO blood group phenotypes involve three alleles for a single gene. 
The four human blood groups, A, B, AB, and O, result from combinations of these three alleles. 
The A and B alleles are both expressed in heterozygous individuals, a condition known as codominance. 
Codominant : both alleles are expressed in heterozygous individuals, who have type AB blood. 
9.13 a single gene may affect many phenotypic characters
Pleiotropy occurs when one gene influences many characteristics. Sickle-cell disease is a human example of pleiotropy. This disease affects the type of hemoglobin produced and the shape of red blood cells and causes anemia and organ damage.Sickle-cell and nonsickle alleles are codominant. Carriers of sickle-cell disease are resistant to malaria. 
9.14 a single character may be influenced by many genes 
Genes interact 
Allele of one locus inhibits or masks effects of allele at a different locus 
Some expected phenotypes do not appear among offspring 
Polygenic inheritance or the additive effects of two or more genes on a single phenotypic character. 
Page 169 lol for skin chart example. 
9.15 the environment affects many characters 
Many characters result from a combination of heredity and the environment. For example, skin color is affected by exposure to sunlight, susceptibility to diseases, such as cancer, has hereditary and environmental components, and identical twins show some differences. Only genetic influences are inherited. 
9.16 chromosome behavior accounts for mendels laws
The chromosome theory of inheritance states that genes occupy specific loci(positions) on chromosomes, and its the chromosomes that undergo segregation and independent assortment during meiosis. This it is the behabior of chromosomes during meiosis and fertilization that accounts for inheritance patters. 
Whichever arrangement the chromosomes assume at metaphase 1 the two alleles segregate as the homologous chromosomes separate in anaphase 1. And at the end of meiosis 2.
Random fertilization leads to the 9:3:3:1 phenotypic ratio in the f2 generation. 
9.17 genes on the same chromosome
Linked genes. Linked genes generally do not follow mendels law of independent assortment. 
Genes carried on the same chromosomes are linked during transmission from parent to offspring and inherited together (not assort independently)
9.18 crossing over produces new combinations of alleles 
The exchange of chromosomes segments during crossing over has produced new combinations of alleles. We can now understand the results of the experiment. The small fraction of offspring with recombinant phenotypes must have resulted from fertilization involving recombinant gametes. 
Thediscovery of how crossing over creates gamete diversity confirmed the reslationship between chromosome behavior and heredity. 
Crossing over produces new combos of alleles in gametes. Linked alleles can be separated by crossing over forming recombinant gametes. The % of recombinants is the recombination frequency. 
Recombo frequency = # recombinants/#of total offspring 
When examining recombinant frequency morgan and his students found that the greater the distance between two genes on a chromosome, the more points there are between them where crossing over can occur. 
9.19 genetics use crossover data to map genes
The sequence of these genes on one of the fruit fly chromosomes must be g-c-l. Such a diagram of relative gene locations is called a linkage map. 
The linkage mapping method has proved extreamly valuable in establishing the relative positions of many genes in many organisms. The realy beauty of the technique is that a wealth of information about genes can be learned simply by breeding and observing the organisms. 
1 map unit = 1 % recombination = 1 centimorgan 
Widely separated linked genes often recombine. Seem to assort independently. Detected by testing linkage to genes between them.
9.20 chromosomes determine sex in many species 
Sex chromosomes designated X and Y determines an individuals sex. One x and one y are males and 2 x are female. 
Human males and females both have 44 autosomes (nonsex chromosomes). gamete contains one sex chromosome and a haploid set of autosomes (22 in humans) all eggs contain a single x chromosome. Of the sperm cell half contain an x chromosome and half contain a y chromosome.
Y chromosome length is 57,772,954 bps and known protein coding genes are 412.
X chromosome length is 154,913,754 bps and known protein coding genes 1788
Insects have an X-O system. O stands for the absence of a sex chromo. Females are xx, males are xo.
Fish, butterflies and birds have a Z W system. Males are ZZ and females are ZW.
Some organisms lack sex chromosomes altogether. In bees sex is determined by chromosome number.
Females are diploid (32 chro) and males are haploid (16 chro)
9.21 sex linked genes exhibit a unique pattern of inheritance 
Besides bearing genes that determine sex the sex chromosome also contain genes for characters unrelated to femaleness or maleness. A gene located on either sex chromosome is called a sex-linked gene.
X chromosome carries many genes unrelated to sex. The inheritance of white eye color int he fruit fly illustrates an x-linked recessive trait. 
GO OVER PUNENT SQUATES ON 176 FOR EYE COLOUR!! 
9.22 Human sex linked disorders affect mostly males.
If a man inherit s only one x linked recessive allele from his mother the allele will be expressed. In contrast a woman has to inherit two such alleles. One from each parent. In order to exhibit the trait. Thus recessive x linked traits are expressed much more frequently in men than in women. 
Hemophilia is an x linked recessive trait with a long well documented history. Hemophiliacs bleed excessively when injured because they lack one or more of the proteins required for blood clotting. 
Red green color blindness is a malfunction of light sensitive cells in the eyes. Colorblindness is actually a class of disorders that involves several x linked genes. Mostly males affected.
Duchenne muscular dystrophy a condition characterized by a progressive weakening of the muscles and loss of coordination is another human liked recessive disorder. 
For recessive allele carried on X chromosome. Males show symptoms, female heterozygous carriers have no symptoms and homozygous show symptoms. 

9.additional 
Cytoplasmic inheritance follows the pattern of inheritance of mitochondria or chloroplasts 
Cytoplasmic inheritance follows the maternal line 
Zygote’s cytoplasm originates from egg cell 
Mutant alleles in organelle DNA 
Mendelian inheritance not followed (no segregation by meiosis) 
Uniparental inheritance from female 
Mitochondrial genes are transmitted from mother to all of her offspring 
Ooplasmic transfer technique can enable woman to avoid transmitting a mitochondrial disorder 
9.23 the y chromosome provides clues about human male evolution
The Y chromosome provides clues about human male evolution because Y chromosomes are passed intact from father to son and mutations in Y chromosomes can reveal data about recent shared ancestry. 
9.24 Genomic imprinting 
Expression of an allele is determined by the parent that contributed it 
Only one allele (from either father or mother) is expressed 
Other allele is turned off (silenced) 
Often, result of methylation of region adjacent to gene responsible for trait 

Chapter 10....Questions on page 206  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10.2 DNA  and RNA are nucleic acids, consisting of long chaings (polymers) of chemical units (monomers) called nucleotides. Poly nucleotide is a nucleotide polymer (chain). 
A = adenine, C= cytosine, T= thymine, G= guanine 
The nucleotides are joined to one another by covalent bonds between the sugar phosphate backbone. This is a repeating patern of sugar phosphate sugar phosphate. 
RNA has a nitrogenous base called Uracil (U).
Griffiths experiment (rough stain alive smooth stain killed mouse)
Hershey and chases experiment. ( bacterium in a blender to remove the empty protein shell from a virus. ) this helped biologists know that DNA was the material that stored genetic information.
A = 30.9 %,  G =19.9 %
Some people thought it was a double helix and it was. Swag swag swoop swoop 
10.4 DNa replication depends on specific base paring
Watson and brick proposed how DNA was coppied. They also had the correct idea of how DNA was structured. 
They though DNA replication is known as a semiconservative model. Because half of the parental molecule is maintained in each daughter molecule. 
10.5 dne replication proceeds in two directions at the same time.
The DNA molecule had a 5’ and 3’ end. When replicating a bubble is produced and the replication begins. 5’ is attached to a phosphate group and the 3’ is attached to a OH group. 
Bidirectional.
The enzyme that lik DNA nucleotides to a growing daughter strand is called DNA polymerase. It adds nucleotides only to the 3’ end of the strand and never the 5’ end. Thus the DNA strand may only grown in the 5’  3’ direction. Because of this and in a bubble one side can be forged continuesly however the other will be made in sections. These fragments (Okazaki fragments) are then liked together with DNA ligase. This will then produce a single strand to DNA.DNA polymerase and DNA ligase repair damaged DNA. DNA polymerase proofreads the nucleotides that have been paired.
DNA synthesis in prokaryotes makes two circles. 

10.6 flow of genetic information from DNA to RNa to proteins.
There are two main stages, one being transcription or the synthesis of RAN under the direction of DNA nad translation the synthesis of protein under the direction of RNA. 
10.7 genetic information written in codons is translated into amino acid sequence.
Dnarnaprotein. 
A codon is a set of 3 nucletides. 
There are 20 amino acids. 
61 codons correspond to amino acids.
UAG is the start codon
From gene to protein is based on a triplet code.
U replaces T 
MRNA is built in a 5’ to 3’ direction by reading the template strand in a 3’ to 5’ direction
(mran should look the same as the coding strand....but have u instead of t)
10.9 transcription produces genetic messages in form of RNA 
In eukaryotic cells transcription (transfer of genetic information from DNA to RNA) occurs in the nucleus. An RNa molecule is transcribed from a DNA template. The RNA nucleotides are liked by the transcription enzyme RNA polymerase. The start is initiated by a promoter (a specific binding site for RNA polymerase) and determins which of the two strands of the DNA double helix is used as the temp strand. The polymerase will then reach a terminator. 
10.10 eukaryotic RNA is processes before leaving the nucleus as mRNA
It is called mRNA because it conveys genetic messages from DNA to the translation machinery of the cell. Then the information in the mRNA is then translated into polypeptides. 
In prokaryotic cells transcription and translation occure in the same place (the cytoplasm) because there is no nucleus. 
Before leaving the mRNa had a cap added to it ( a single g nucleotide) and at the other end is a long tail (chain of 50 to 250 A nucleotide). The cap and tail protect the mRNA from attack by cellular enzymes that help ribosomes bind to the mRNA.
Introns are non coding regions which are removed (they are useless)
The coding regions are called exons (useful)
This removal of introns and connections of exons is called RNA splicing. (once done the mRNA leaves the nucleus and enters the cytoplasm)
10.11 transfer RNA molecules 
To convert the words of nucleic acids (codons) to amino acid words of proteins a cell emplys a molecular intermreter. A special type of RNA called transfer RNA. tRNA
tRNA molecules must carry out two functions , 1 picking up the appropriate amino acids and 2 recognizing the appropriate cosons in the mRNA. 
The anticodon triplet is complementary to a codon triplet on mRNA. During translation the anticodon on tRNA recognizes a particular codon on mRNA by using base paring rules. 
10.12 Ribosomes build polypeptides 
Translation occurs on the surface of the ribosome. Ribosomes coordinate the functioning of mRNA and tRNA and, ultimately, the synthesis of polypeptides. Ribosomes have two subunits: small and large. Each subunit is composed of ribosomal RNAs and proteins. Ribosomal subunits come together during translation. Ribosomes have binding sites for mRNA and tRNAs. 
A ribosome consists of two subunits, each making up of proteins and a kind of RNA called ribosomal RNA(rRNA)
10.13 an initiation codon marks the start of an mRNA message
Translation can be divided into the same three phases as transcription. Initiation, elongation and termination. The initiation process establishes exactly where translation will begin, ensuring that the mRNA codons are translated into correct sequence of amino aacids. Initiation occurs in 2 steps. 1 an mRNA molecule binds to a small ribosomal subunit. A specual initiation tRNA binds to the specific codon called the start codon. Where translation is to begin on the mRNA molecule. This codon is methionine Met. Next a large ribosomal subunit binds to the small one, breating a functional ribosome. The initiator tRNA fits into one of the two binding sites on the ribosome. This site is called the psite. It will hold the growing polypeptide. The other tRNA binding site is called the A site, is vacant and read for the next amino acid bearing tRNA. 
10.14 elongation adds amino avids to the polypeptide chain until a stop codon terminates translation
Codon recognition: The anticodon of an incoming tRNA molecule, carrying its amino acid, pairs with the mRNA codon in the A site of the ribosome. 
2.Peptide bond formation: The new amino acid is joined to the chain. 
3.Translocation: tRNA is released from the P site and the ribosome moves tRNA from the A site into the P site. The codon and anticodon remain hydrogenbonded and the mRNA and tRNA move as a unit. Elongation continues until a stop codon is hit. This stops translation. This is the termination stage of stranslation. The completed poly[e[tide is freed from the last tRNA, and the ribosome splits back into its separate subunits. 
10.15 review of the flow of genetic information in the cell
Transcription is the synthesis of RNA from a DNA template. In eukaryotic cells, 
transcription occurs in the nucleus 
mRNA must travel from nucleus to cytoplasm. 
Translation can be divided into four steps, all of which occur in the cytoplasm: 
1.amino acid attachment, 2.initiation of polypeptide synthesis, 3.elongation, and 4.termination. 
10.16 mutations can change the meaning of genes 
Any change in the nucleotide sequence of DNA is called a mutation. There can be two general categories, nucleotide substitutions, and nucleotide insertions or deletions. 
Base substitutions involve the replacement of one nucleotide with another. Base substitutions may have no effect at all, producing a silent mutation or change the amino acid coding, producing a missense mutation, which produces a different amino acid. Change an amino acid into a stop codon, producing a nonsense mutation.
Mutations can result in deletions or insertions that may alter the reading frame (triplet grouping) of the mRNA, so that nucleotides are grouped into different codons, lead to significant changes in amino acid sequence downstream of the mutation, and produce a nonfunctional polypeptide. 
The production of mutations called mutagenesis can occur in a number of ways. Spontaneous mutations are due to errors that occur during DNA replication or recombination. Other mutations are caused by physical or chemical agents, called mutagens. High energy radiations or chemicals could effect this.
10.22 bacteria can transfer DNA in 3 ways
In the bacterial world there are 3 mechanisms by which genes can move from on cell to another: transformation, transduction and conjugation. 
Transformation is the uptake of foreign DNA from the surrounding environment. 
Transduction is gene transfer by phages
Conjugation is the transfer of DNA from a donor to a revipient bacterial cell through a cytoplasmic (mating) bridge. 
Once new DNA gets into a bacterial cell, by whatever mechanism, part of it may then tntegrate into the recipients chromosome. This would be bacterial recombination. 
NOTE GO THROUGH SLIDES 16 FOR TRANSFORMATION, TRANSDUCTION AND CONJUGATION.
Chapter 11 QUESTIONS ON PAG E !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11.1 proteins interacting with DNA turn prokaryotic genes on or off in response to environmental changes
Gene tegulation is the turning on and off of genes. This can help organisms respond to environmental changes. The overall process by which genetic information flows from genes to proteins (genotype to phenotype) is called gene expression. 
One control sequence is a promoter, a site where the transcription enzyme RNA polymerase attaches and initiates transcription. In this case transcription of all three lactose enzyme genes. 
Between the promoter and the enzyme genes is a DNA control sequence called an operator which acts as a switch. 
Transcription is turned off by a protein called a repressor, a protein that functions by binding to the operator and physically blocking the attachment of RNA polymerase to the promoter. 
A gene called a regulatory gene codes for the repressor. 
Lactose interferes with the attachment of the repressor to the operator by binding to the repressor and changing its shape. With its new shape the repressor cannot bind to the operator and the operator switch remains on. RNA polymerase can now bind to the promoter and from there transcribes the gnes of the operon. 
LAC operon is very efficient that the addition of lactose to a environment results in a thousand fold increase in lactose utilization enzyme in 15 mins. 
Activators are proteins that turn operons on by binding to DNA, these proteins act by making it easier for RNA polymerase to bind to the promoter rather than by blocking the RNA polymerase as repressors do. 
11.2 chromosome structure and chemical modifications can affect gene expression 
Differentiation involves cell specialization, in structure and function and is controlled by turning specific sets of genes on or off. 
Almost all the cells in an organism contain an identical genome and yet the subset of genes expressed in each cell type is unique, reflecting its specific function. 
The differences between cell types therefore are not due to different genes being present, but to selective gene expression. 
A crutial aspect of DNA packing is the association of the DNA with small proteins called histones. Histone proteins account for about half of the mass of eukaryotic chromosomes. 
DNA bases and histone proteins are subject to chemical modifications that can result in changes in gene expression and epigenetic inheritance. 
Inheritance of traits transmitted by mechanisms not directly involving the nucleotide sequence is called epigenetic inheritance. Whereas mutations in the DNA are permanent changes, modifications to the chromatin, which do not affect the sequence of DNA itself, can be reversed by processes that are not yet fully understood.
X inactivation. Female mammals have 2 x chromosomes where males have 1. It turns out that in female one x chromosome in each somatic body cell is chemically modified and highly compacted. Dendering it almost entirely inactive. A specific gene on the x chromosomes ensures that one and only one of them will be inactive. This is called x chromosome inactivation.
In female mammals one of the two x chromosomes is highly compacted and transcriptionally inactive (called a barr body). Either the maternal or paternal chromosome is randomly inactive. 
11.3 complex assemblies of proteins control eukaryotic transcription
In order to function eukaryotic RNA polymerase requires the assistance of proteins called transcription factors. The first step in initiating gene transcription is the binding of activator proteins to DNA control sequences called enhancers. In contrast to the operators of prokaryotic operons, enhancers are usually far away on the chromosome from the gene they help regulate.
Prokaryotes and eukaryotes employ regulatory proteins (activators and repressors) that bind to specific segments of DNA and either promote or block the binding of RNA polymerase, turning the transcription of genes on and off. In eukaryotes, activator proteins seem to be more important than repressors. Thus, the default state for most genes seems to be off. A typical plant or animal cell needs to turn on and transcribe only a small percentage of its genes. 
silencers bind to DNA sequences and inhibit the start of transcription. 
Coordinated gene expression in eukaryotes often depends on the association of a specific combination of control elements with every gene of a particular metabolic pathway. 
11.4 eukaryotic RNA may be spliced in more than one way.
Alternative RNA splicing is when an organism can produce more than one type of polypeptide from a single gene. 
11.5 small RNA play multiple roles in controlling gene expression 
Only 1.5 % of human genome codes for proteins. Another small fraction of DNa consists of genes for ribosomal RNA and transfer RNA. 
Micro RNA or miRNA can bind to complementary sequences on mRNA molecules. 1 they form a complex with protein. The miRNA protein complex can then bind to any mRNA molecule with the complementary sequence. Then the complex either degrades the target mRNA or blocks its translation.
11.6 later stages of gene expression are also subject to regulation 
mRNA breaks down. They are typically degraded by enzymes withing a few minutes after their synthesis. This is why bacteria can change their protein production so quickly in response to environmental changes. However mRNA of eukaryotes can have lifetimes of hours or even weeks. 
Initiation of translation. Among the molecules involved translation are a grate many proteins that control the start of polypeptide synthesis. 
Protein activation. After translation is complete some polypeptides require alterations before they become functional. Post translational control mechanisms in eukaryotes often involve the cleavage (cutting) of a polypeptide to yield a smaller final product that is the avtive protein. Able to carry out a specific function in the organism. 
Protein breakdown. The final control mechanism operating after translation is the selective breakdown of proteins. Some of the proteins that trigger metabolic changes in cells are broke down within a few minutes or hours. This regulation allows a cell to adjust the kinds and amounts of its proteins in response to changes in its environment. It also enables the cell to maintain its proteins in prime working order.
11.7 review of gene expression in eukaryotes. 
