Topic 7.1 - Cell Respiration

7.1.1 State that oxidation involves the loss of electrons from an element whereas reduction involves a gain in electrons, and that oxidation frequently involves gaining oxygen or losing hydrogen, whereas reduction frequently involves a loss of oxygen or gain in hydrogen. 
· Oxidation involves the loss of oxidation from an element and frequently involves gaining oxygen or losing hydrogen. On the other hand, reduction involves a gain in electrons and frequently involves a loss of oxygen or gain in hydrogen. 

7.1.2 Outline the process of glycolysis including phosphorylation, lysis, oxidation and ATP formation. 
· In the cytoplasm, one hexose (6 carbon) sugar is converted into two three-carbons atom compounds (pyruvate) with a net gain of two ATP and two NADH + H. Phosporylation is a process by which ATP (adenine triphosphate) loses one of its phosphates to the sugar to become ADP (adenine diphosphate). This added phosphate makes the sugar unstable, allowing it to be broken down more easily. Phosphorylation occurs in vivo (in glycolysis the process is the substrate level phosphorylation). In the next step (lysis), the six-carbon molecule is split by enzymes into two three-carbon molecules of PGAL. Each PGAL is then simultaneously oxidized (a hydrogen ion is removed and added to a ion carrier NAD+), which makes two molecules of NADH. 

7.1.3 Draw the structure of a mitochondrion as seen in electron micrographs. 

· Drawing will be inserted at a later date.

7.1.4 Explain the aerobic respiration including oxidative decarboxylation of pyruvate, the Krebs cycle, NADH + H, the electron transport chain and the role of oxygen. 

· In aerobic respiration (in mitochondria in eukaryotes) each pyruvate is decarboxylated (carbon dioxide removed). The remaining two-carbon molecule (acetyl group) reacts with reduced coenzyme A, and at the same time one NADH+proton (positive H) is formed. This is known as the link reaction.

· In the Krebs cycle each acetyl group (CH3CO) formed in the link reaction yeilds two CO2. A two-carbon thing (acetyl group) and a four-carbon thing (citric acid) make a 6-carbon thing. During the cycle, two carbons are lost through two carbon dioxides. Thus, after the cycle there is a four-carbon thing again (citric acid), ready to take another acetyle group. In the cycle, hydrogens are collected by hydrogen-carrying coenzymes.

One turn of the Krebs cycle yields:

· 2 CO2 

· 3 times NADH + H 

· 1 times FADH2 

· 1 times ATP (by substrate level phosphorylation) 

7.1.5 Explain oxidative phosphorylation in terms of chemiosmosis. 

· The synthesis of ATP is coupled to electron transport and the movement of protons (H+ ions) - the chemiosmotic theory. Briefly, the electron transport carriers are stategically arranged over the ineer membrane of the mitochondrion. As they oxidize NADH + H and FADH2, energy from this process forces protons to move, against the concentration gradient, from the mitochondrial matrix to the space between the two membranes (using proton pumps). Eventually the H+ ions flow back into the matrix through protein channels in the ATP synthetase molecules in the membrane. As the ions flow down the gradient, energy is released and ATP is made. 

7.1.6 Explain the relationship between the structure of the mitochondrion and its function. 

· Mitochondria are organelles that are involved in aerobic respiration in the cell. On their inner membranes (called cristae) and in their matrix are the enzymes and materials needed for all the stages of aerobic respiration, which produces ATP. Also, the cristae are folded to create more surface area so as to create more space for reactions to occur.

7.1.7 Describe the central role of acetyl CoA in carbohydrate and fat metabolism. 

· Acetyl CoA is an intermediate in carbohydrate (glucose) metabolism. In lipid metabolism the oxidation of the fatty acid chains results in the formation of two-carbon atom (acetyl) fragments which then pass through the Krebs Cycle. 

Topic 7.2 - Photosynthesis

7.2.1 Draw the structure of a chloroplast as seen in electron micrographs. 

· Drawing will be inserted at a later date.

7.2.2 State that photosynthesis consists of light-dependent and light-independent reactions. 

· Photosynthesis consists of light-dependent and light-independent reactions.

7.2.3 Explain light-dependent reactions. 

· Light hits photosystem II which contains chlorophyll. This causes electrons to gain energy, become excited and jump to a higher energy level. At this level, they aren't stable, so they start to go down to a lower energy level. In orger to go down, they are carried by an electron transport chain in the membrane of the thylakiods. As the electrons move from higher to lower energy levels, they release energy. The released energy is used to pump protons from the stroma to the thylakoid space. This concentrates hydrogen in the thylakoid space. This causes protons to diffuse back to the stroma down the concentration gradient. As they pass through the ATPsynthetase channels, they activate this enzyme and it catalyzes the phosphorylation of ADP to ATP. Photosystem I also absorbs light, and electrons are boosted to a higher energy level as in the case of photosystem II. The electrons are not stable there, and so they start moving down to a lower energy level through the electron carriers of the electron transport chain of photosystem I. The energy they release is used to reduce NADP into NADPH. Then electrons lost from photosystem II are replaced by electrons from water as it splits by photolysis. This is the splitting of water. Electrons lost from photosystem I are replaced by electrons coming down from the electron transport chain of photosystem II. This results in the formation of ATP is called chemiosmotic photophosphorylation. 

7.2.4 Explain phosphorylation in terms of chemiosmosis. 

· Electron transport causes the pumping of protons to the inside of the thylakoids. They accumulate (pH drops) and eventually move out of the stroma through protein channels in the ATP synthetase enzymes. This provides energy for ATP synthesis, very similar to the method used to synthesize ATP in animals. 

7.2.5 Explain light-independent reactions. 

· The light-independent is called the calvin cycle. After three cycles, a glyceraldehyde 3-phosphate (G3P) molecule is created from three CO2 molecules. Two G3P's bond to form a glucose molecule. The CO2 is attached to a five carbon sugar called ribulose biphosphate, or RuBP, with the help of an enzyme called RuBP carboxylase. This creates an unstable 6-carbon thing that divides into two 3-carbon things. Both of the 3-carbon things then gets a phosphate group from an ATP molecule. Then NADPH donates two electrons to these 3-carbon things (donating an electron = reduction), creating G3P. For every three turns of the cycle, one G3P is formed because the rest of the carbon molecules continue around the cycle. For every three turns of the cycle, 6 G3P's are made, 1 exits, and 5 are processed into 3 RuBp molecules. (5 3-carbon things = 3 5-carbon things) It takes 3 molecules of ATP for 5 G3P's to turn into 3 RuBP. 

7.2.6 Explain the relationship between the structure of the chloroplast and its function. 

· The chloroplast has an intricately folded inner membrane, making more surface area for light absorbtion. The folding creats things that look like stacks of coins. The "coin" is a thylakoid, the "stack" is a granum. The thylakoids provide a small space inside for acculation of protons to use in ATP production. The fluid in the chloroplast (stroma) has enzymes that are used in the Calvin cyle. 

7.2.7 Draw the action spectrum of photosynthesis. 

· Drawing will be inserted at a later date. 

7.2.8 Explain the relationship between the action spectrum and the absorption spectrum of photosynthetic pigments in green plants. 

· An action spectrum profiles the effectiveness of different wavelenghts of light in driving photosynthesis. An absorbtion spectrum shows chlorophyll's light absorbtion versus wavelength of the light. In comparing the two, light absorbtion and photosynthesis are both increased with purple or red light, and are decresed at green light. However, the rates of absorbtion create a much steeper graph, whereas the action spectrum is more gradual, with broader peaks and valleys that are not as narrow or deep. 

7.2.9 Explain the concept of limiting factors with reference to light intensity, temperature and concentration of carbon dioxide. 

· Limiting factors are essential commodities or conditions that need to be met for a plant to survive. If an essential product is in short supply or an environmental condition is too extreme, growth of the population is not possible, even if all other necessities are supplied. For example, many plants can only live within a certain range of light intensity. If there is too much light or too little, the plant will die. Some organisms live in very specific climates. For example, some fish live in deep sea trenches near vents. If the vents fail to warm the water to within the fish's ability to perform the essential functions of life, the fish will die, regardless of whether there is enough food, etc. Some organisms are limited to different environments depending on their affinity for carbon dioxide. If there is too much/too little carbon dioxide, the organism cannot carry out its normal aerobic or anerobic respiration, and (one guess...) DIES. 

