EXAM 3 OBJECTIVES

BIOLOGY 1406 - CHAPTER 7
MEMBRANE STRUCTURE AND FUNCTION
1. Review the role of the plasma membrane and other biological membranes. 

2. Discuss the fluid mosaic model for the structure of the cell membrane. 

3. Discuss the properties of the lipid bilayer. 

4. Review how membrane proteins associate with the lipid bilayer and the functions that membrane proteins assume. 

      Proteins by Location
A. Peripheral Proteins 
B. Integral Proteins 

Proteins by Function
C. Transport 
D. Enzymes
E. Signal Transduction -Receptors
F. Cell to cell recognition
G. Intercellular joining protein. 
H. Attachment to the cytoskeleton and extracellular matrix
5. Define the terms permeable, impermeable, semipermeable and differentially permeable.. 

6. Explain the process of diffusion, bulk flow, dialysis and osmosis. 

7. Define and explain the effects of isotonic, hypertonic and hypotonic solutions on cells. 

8. Explain turgor pressure and its role in the living world. 

9. How do the processes of diffusion and osmosis differ from the physiological process by which things cross membranes? 

10. Explain the function and the role of each of the following modes of carrier mediated transport. 

A. Facilitated diffusion 

B. Carrier-mediated active transport 
11. Explain and give the role of endocytosis, phagocytosis, exocytosis, pinocytosis, and receptor mediated endocytosis. 

13. Explain cotransport. 

BIOLOGY 1406 - CHAPTER 8
AN INTRODUCTION TO METABOLISM
1. Define metabolism, anabolic and catabolic. 

2. Define energy and explain two types of energy, potential and kinetic. 

3. Review the first and second laws of thermodynamics and their application to living things and to the ecosphere. 

4. Define free energy and entropy. 

5. Discuss examples of endergonic and exergonic chemical reaction mechanisms.  Define activation energy.  Recognize that the change in free energy of an endergonic reaction is positive and that it is negative for an exergonic reaction. 

6. Identify factors that influence the rate of a chemical reaction. 

7. Discuss how exergonic and endergonic reactions may be coupled in living organisms so that energy can be made available for life processes. 

8. Define the term enzyme and catalyst and explain how they work. 

9. List the characteristics of a catalyst.  How does an inorganic catalyst differ from an enzyme?  What is an enzyme, coenzyme and cofactor? 

10. Explain the induced fit model for enzyme action. 

11. Discuss mechanisms for enzyme regulation such as feedback control and allosteric enzymes. 

12. Be able to explain competitive, noncompetitive, reversible and irreversible inhibition. 

13. Review the effects of temperature and pH on enzyme activity. 

14. Review the role and structure of ribozymes. 

15. Identify three types of work for which ATP provides energy. 

16. Explain the structure and role of ATP (adenosine triphosphate) in cellular bioenergetics. 

 



BIOLOGY 1406 - CHAPTER 9
CELLULAR RESPIRATION
1. Diagram energy flow through the ecosystem. 

2. Differentiate between fermentation and oxidative cellular respiration. 

3. Review the relationship between ATP and cellular work. 

4. Review the role of oxidation/reduction reactions in cellular respiration. 

5. Diagram an overview of cellular respiration and its alternative if oxygen is not present. 

6. Review the process of glycolysis.  Be familiar with the events of each step.
7. Explain the formation of acetyl CoA. 

8. Describe the events of the Kreb's cycle summarizing the products of the process. 

9. Summarize the events and major components of the electron transport system. 

10. Review the events of chemiosmosis and the subsequent synthesis of ATP. 

11. Describe and compare the events of areobic respiration, anaerobic respiration/electron transport and fermentation. 

12. Describe how organisms are classified as obligate aerobes, obligate anaerobes and facultative anaerobes. 

13. Explain how biomolecules other than carbohydrates are utilized in cellular respiration. 
 



EXAM 3 NOTES

CHAPTER 7
MEMBRANE STRUCTURE AND FUNCTION
1. MEMBRANE FUNCTION: 

A. PLASMA MEMBRANE 
· Separate the living cell from the nonliving environment. 

· Control or play an active role in the movement of substances into and out of the cell. 

· Sense and interact with the external environment. 

· Involved with cell identity and interactions with other cells. 

B. INTRACELLULAR MEMBRANES 

· Responsible for the structural integrity of most cellular organelles and ultrastructures. 

· Compartmentalizes the cytoplasm, forming unique chemical regions or environments. 

· Provides surface area for the attachment of enzymes and cellular structures such as ribosomes. 

· Involved with numerous biochemical processes. 

· Facilitates transport and secretion through the action of transport vesicles. 

2. The current model for membrane structure is the fluid mosaic model. This model includes the following structural concepts. 

· The primary structural component of cellular membranes are phospholipids which form bilayers when mixed with water. Other membrane lipids include glycolipids and sterols. 
· Embedded within this lipid bilayer are numerous proteins involved with transport, cell identity, recognition and reception. 

3. LIPID BILAYER PROPERTIES: 

· PHOSPHOLIPIDS include two hydrophobic fatty acid tails which are repelled by water, and a phosphate/choline region which is hydrophilic (attracted to water). Phospholipids are amphipathic, meaning they are composed of both non-polar (hydrophobic) and polar (hydrophilic) regions. 

· GLYCOLIPIDS are likewise made up of a non-polar lipid region and a polar region composed of one or more sugars. 

· STEROLS such as cholesterol (animals) and phytosterols (plants) are non-polar except for polar functional groups such as the hydroxyl group. 

· PHOSPHOLIPIDS are organized into bilayers due to the fatty acid regions being repelled by water thus being turned toward each other. The phosphate "heads" are attracted by water thus forming both exposed surfaces. Phospholipids exhibit considerable lateral movement within the membrane, but do not cross from one layer of the bilayer to the other. Movement helps maintain fluidity. 

· STEROLS such as cholesterol are located between the phospholipid tails of the interior of the membrane. This helps keep the lipids from packing together thus becoming less fluid. Sterols help maintain membrane fluidity. 

· GLYCOLIPIDS have their carbohydrate regions exposed at the cell surface, thus they are involved with cell recognition and identity. 

4. MEMBRANE PROTEINS - LOCATION AND FUNCTION: 

A. PROTEINS BY LOCATION: 

· INTEGRAL PROTEINS - These proteins are suspended within one layer of the bilayer or they may span the entire bilayer. Integral proteins are exposed on one or both surfaces of the membrane. 

· PERIPHERAL PROTEINS - These are located on the membrane surface, usually loosely associated with an integral protein. 

B. PROTEIN FUNCTION: 

· TRANSPORT PROTEINS - Involved with the movement of substances across the membrane. 

· CARRIERS - Bind to specific molecules then change shape moving the molecule across the membrane. 

· CHANNEL PROTEINS - Serve as pores for the movement of ions or small polar molecules across the membrane. 

· REGULATED - Open or close by the action of molecular gate. 

· NON-REGULATED - Continually open. 

· CELL TO CELL RECOGNITION PROTEINS - Have oligosaccharides attached to the outer surface. Unique for particular cell types. Function as a cellular finger print. 

· ENZYMES – Facilitate chemical reactions

· RECEPTOR PROTEINS - Serve as binding sites for hormones or other substances that may need to move across the membrane or substances that by binding to the membrane may stimulate or inhibit cellular metabolism. 
· ATTACHMENT PROTEINS - Proteins involved with attachment of the cells to adjacent cellsby the extra cellular matrix and cytoskeleton 

· INTERCELLULAR JOINING – Gap junctions and desmosomes.. 

5. MEMBRANE PERMEABILITY: Membranes exhibit varying degrees of permeability to different substances. 

· PERMEABLE - If the membrane is permeable to a substance it allows the substance to move across. 

· IMPERMEABLE - If the membrane is impermeable to a substance it does not allow the substance to cross. 

· At any given time the membrane is permeable to some things, impermeable to others and partially so to still others, thus it is referred to as a semipermeable, selectively permeable or differentially permeable membrane. 

6. PHYSICAL OR PASSIVE METHODS FOR CROSSING THE MEMBRANE: 

· DIFFUSION - The random movement of particles (molecules or ions) from a region of their greater concentration to a region of their lower concentration. Results from random molecular motion. Occurs in gases, liquids and solids.Occurs more rapidly with substances of lower density and at higher temperatures. WHY? 

· OSMOSIS - The diffusion of a solvent (usually water in biological systems) across a differentially permeable membrane. 

· DIALYSIS - The diffusion of a solute across a differentially permeable membrane. 

· BULK FLOW - The massive movement of substances in one direction due to a strong concentration gradient. Often the organism is actively involved in the creation of the concentration or pressure gradient. An example is the flow of sugars from the roots of plants to the shoots through transport tubes called phloem. Sugars are actively loaded into the phloem in the roots causing water to diffuse into the phloem causing a strong pressure gradient between the roots and the shoots. The loading point is the "source", the unloading point in the shoot is the "sink". 

7. ISOTONIC, HYPERTONIC AND HYPOTONIC SOLUTIONS: 

· ISOTONIC SOLUTION - A solution that has the same concentration of solvent and solute as the solution to which it is compared. 

· HYPERTONIC SOLUTION - A solution with a higher concentration of solute and a lower concentration of solvent than the solution to which it is compared. 

· HYPOTONIC SOLUTION - A solution with a higher concentration of solvent and a lower concentration of solute than the solution to which it is compared. 

8. TURGOR - Internal water pressure in plant cells due to the diffusion of water into the cell vacuole which pushes outward against the cell wall causing the wall to stretch and become rigid. 
· Turgor results from plant roots being in contact with soil water which is hypotonic to plant cells. As a result water diffuses into plant cells until the internal physical pressure equals the osmotic tendency (force) to diffuse into the cell. 

· Turgor is responsible for much of the support and form of soft plant tissues. 

9. PHYSIOLOGICAL (ACTIVE) VS. PASSIVE TRANSPORT: 

· Physiological transport may be referred to as active since the cell has to expend energy in the movement of substances across the membrane. 

· Passive transport does not require energy from the cell to move a substance across the membrane. 

10. CARRIER MEDIATED TRANSPORT: Carrier mediated transport involves a protein carrier which assist in the movement of a substance across the membrane. 

· FACILITATED DIFFUSION - This is a passive process since the substance is moving along its diffusion gradient. The protein carrier, upon binding to the substance, changes shape allowing the substance to cross the membrane. Energy for this process is derived from the diffusion gradient. 

· ACTIVE TRANSPORT - In active transport the substance is moving against its diffusion gradient. As a result cellular energy in the form of ATP is required to trigger a conformational change in the carrier resulting in the substance crossing the membrane against its concentration gradient. 

12. EXOCYTOSIS AND ENDOCYTOSIS: 

A. EXOCYTOSIS - The process of membrane vesicles from the cytoplasm transporting substances to the cell surface, fusing with the cell surface and opening to the outside releasing the substance into the environment. This process is for the transport of solids or large macromolecules that are too large for diffusion, channel proteins or carrier transport. 

B. ENDOCYTOSIS - Involves the formation of vesicles from the cell surface transporting solids or large macromolecules into the cell. 

· PHAGOCYTOSIS - The engulfing of a large particle "solid" by cytoplasmic extensions resulting in the formation of a vacuole or vesicle containing the particle in the cytoplasm. "Cell Eating" 

· PINOCYTOSIS - The formation of a depression in the cell membrane drawing in large liquid molecules forming pinocytotic vesicles which pinch off forming vesicles in the cytoplasm. "Cell Drinking" 

· RECEPTOR MEDIATED ENDOCYTOSIS - In this process a given molecule is attracted to the cell surface by receptors on the cell surface. Binding of the molecule to the receptor triggers the formation of an inward depression and the subsequent pinching off of the depression forming a cytoplasmic vesicle containing the given molecule. 

13. COTRANSPORT: 

· Cotransport involves the active transport of a particular particle such as H+ to one side of the membrane creating an energy or work potential across the membrane and the cotransport of another particle across the membrane in the opposite direction as the original H+ moves back across the membrane, through a carrier, along its concentration gradient.
 
CHAPTER 8
GROUND RULES OF METABOLISM
1. Metabolism - the sum of the chemical activity that occurs in the cellor organism. 

· Metabolic Pathway - A series of reactions that leads from a set of reactants to a final end product. 

· Anabolism - A type of metabolic path that results in the synthesis of a more complex product from simple substrates. 

· Catabolism - A type of metabolic path that results in the break down of complex molecules to simpler molecules. 

2. Define energy and explain two types of energy, potential and kinetic. 

· Energy - The capacity to do work or cause change or the ability to produce a change in the state or motion of matter. 

· Matter - Anything that has mass and occupies space. 

· Potential energy - Stored energy; energy by its position or state. 

· Kinetic energy - Energy at work or energy in motion. 

3. Review the first and second laws of thermodynamics and their application to living things and to the ecosphere. 

· The First Law of Thermodynamics - The law of conservation of energy. The quantity of energy in the university is constant, that is energy is neither created nor destroyed. 

· The Second Law of Thermodynamics - All systems tend toward disorder or randomness (entropy). The entropy of a system is continuously increasing. 

4. Define free energy, entropy and enthalpy. 

· Entropy - An increase in randomness. (S) 

· Free energy - The portion of energy in a system that is available to do work. (G) 

· Enthalpy - The total heat content or total potential energy of the system. (H)  There is an inverse relationship between free energy (G) and entropy (S). As entropy increases free energy decreases. 

5. CHEMICAL REACTIONS: 

· Reactants - The substances that enter into a chemical reaction. 

· Products - The substance present at the conclusion of reaction. 

· Transition State - A complex of reactants that will proceed to the product. 

· Activation Energy - The quantity of energy needed to raise the reactants to the transition state. 
· Exergonic Reaction - A chemical reaction that releases energy to the environment. This means that the product of the reaction contain less energy than the reactants of  the reaction. 

· Endergonic Reaction - A chemical reaction that absorbs energy from the environment. In this reaction the product contains more energy than the reactants. 
· Reversible Chemical Reaction - A reaction that can proceed in either direction depending upon the relative concentrations that exist between the reactants and products. 

· Chemical Equilibrium - a condition that exist in a chemical reaction in which the rate of change in one direction is equal to the rate of change in the other direction. 

· Spontaneous Reaction - A reaction that produces products with less free energy than the reactants. A spontaneous reaction occurs without an input of outside energy, although the reaction may not be instantaneous. 

6. Factors that influence the rate of chemical reactions. 

· Temperature 

· Pressure 

· Concentration 

· Catalyst/enzymes 

7. Discuss how exergonic and endergonic reactions may be coupled in living organisms so that energy can be made available for life processes 

· Coupled Reactions - In many metabolic processes such as protein synthesis the total process is endergonic. Energy to drive the endergonic reactions of the pathway is derived from exergonic reactions coupled to the pathway. The total process is exergonic. 

8. Define the term enzyme and catalyst and explain how they work. 

· Catalyst - A substance that promotes a chemical reaction.   Inorganic catalyst are normally not very specific as to the reactions they promote, while organic catalyst are usually very specific. 

· Enzyme - A biological or organic catalyst. Normally very specific as to the reactants with which it interacts. Almost all enzymes are proteins. 

· Induced Fit Hypothesis - This hypothesis states that the active sites of each substrate are located some distance from each other, and that binding of the substrate to the enzyme causes a change in shape of the enzyme that brings the substrates together so that they react forming the product. 
9. Identify the properties of enzymes and factors involved in enzyme action. 

· Enzymes do not cause a reaction to happen that could not occur on its own. They simply speed the reaction by at least a million times. 

· The enzyme is not altered or used up by the reaction, thus an enzyme may be used over and over many times. 

· An enzyme is highly selective as to the substrates with which it interacts. 

· An enzyme is able to recognize both the reactants and products of a reaction as substrate. 
· Intermediates - Compounds formed between the start and end of a metabolic pathway. 

· Cofactor - a metal ion required for the function of an enzyme. 

· Coenzyme - A non-protein organic molecule that is necessary for the function of an enzyme. 

· Apoenzyme - The protein portion of an enzyme/coenzyme or cofactor complex. 

· End products - Substance(s) present at the end of a metabolic pathway. 

10. Discuss mechanisms for enzyme regulation such as feedback control and allosteric enzymes. Be able to explain competitive, noncompetitive, reversible and irreversible inhibition. 

· Feedback Control - A type of control in which the product or an intermediate of a pathway blocks or inhibits the pathway by interacting with one of the enzymes of the pathway. 

· Competitive Inhibition - A type of control in which the inhibitor binds to and blocks one or more of the active sites of an enzyme. 

· Allosteric or Noncompetitive Inhibition - A type of control in which the inhibitor binds to a second type of binding site on the enzyme(allosteric site) changing the shape of the substrate active sites thus blocking enzyme activity. 

· Reversible Inhibition - Enzyme can be alternately active or blocked by an inhibitor. 

· Nonreversible Inhibition - The inhibitor permanently blocks the activity of the enzyme. 

11. Effects of changes in temperature or pH on enzyme activity - Changes in either temperature or pH will change the shape of the enzyme causing reduced enzyme activity. 

12. Ribozymes are RNA molecules that act as enzymes. 

13. ATP - A nucleotide phosphate that serves as an energy transfer molecule commonly involved in biochemical reactions. ATP has three phosphates associated with the no. 5 C of the sugar. The last two of these phosphates are bonded by high energy bonds. Energy is transferred by the transfer of the terminal phosphate to a substrate molecule causing molecular change. 

CHAPTER 9
CELLULAR RESPIRATION
Cellular respiration is a process that occurs at the cellular level. It may be either anaerobic or aerobic. In either case biomolecules, preferably glucose, are broken down releasing energy used to produce ATP. 

1. Aerobic Respiration - Requires oxygen, which serves as the final hydrogen acceptor. This type of respiration results in 18 times more ATP production than anaerobic respiration. 
2. Anaerobic Respiration - Does not require oxygen and most commonly occurs as alcoholic fermentation or lactic acid fermentation. 

3. Anaerobic respiration occurs in the cytoplasm of the cell, while aerobic respiration is centered in the mitochondrion. The mitochondrion is a double membrane bound organelle with a smooth outer membrane and a deeply folded inner membrane. The deep folds of the inner membrane are the cristae and greatly increase its surface area. Increased surface area is important since the electron transport compounds and ATP synthase are associated with the inner membrane. The matrix is the innermost compartment of the mitochondrion enclosed by the inner membrane. It contains the enzymes of the citric acid cycle. Between the inner membrane and the outer membrane is the intermembrane compartment in which hydrogen ions are concentrated for the production of ATP through chemiosmosis. 

4. ATP - Adenine nucleotide triphosphate, serves as the primary energy transfer compound in living organisms. Energy is transferred by transferring the terminal phosphate to another compound. ATP is produced endergonicly by the combination of ADP and Pi. 

5. Oxidation - Partial of complete loss of electrons.  Reduction - Partial or complete gain of electrons.  Redox - Refers to reactions which involve the partial or complete transfer of electrons from one reactant to another. Redox reactions occur in the electron transport systems of cellular respiration and photosynthesis which ultimately result in the production al ATP. In aerobic cellular respiration, ATP is produced by free energy released from the electron transport system being used to pump H+ from the mitochondrial matrix to the intermembrane space. This creates an electrochemical gradient across the membrane. The energy potential of the electrochemical gradient is used to produce ATP through chemiosmosis. 

6. NAD+ and FAD+ are nucleotides that serve as hydrogen carriers that transfer H from glucose to the electron transport system. NAD+ is reduced to NADH + H+ and FAD is reduced to FADH2. Each NADH + H+ usually results in the production of three ATP while each FADH2 provides energy for the production of two ATP. 

7. Summary of Aerobic cellular respiration: 

	C6H12O6 + 6O2 --------> 6CO2 + 6H2O and energy for 38 ATP


8. The stages of aerobic cellular respiration are:(1) Glycolysis (2) Acetic CoA formation (3) Citric Acid Cycle(4) Electron Transport/Chemiosmosis. 

9. GLYCOLYSIS: Glucose(6C) is broken into two Pyruvate(3C), 2 ATP is required as activation energy, 4 ATP are produced along with 2 NADH + H+.  Know the steps
10. FERMENTATION: OCCURS IF NO OXYGEN IS PRESENT.  If no oxygen is present, the hydrogens from NADH + H+ are used to reduce pyruvate, freeing NAD+ to be recycled in glycolysis. In alcoholic fermentation the reduction of pyruvate produces ethyl alcohol (2C) and carbon dioxide (1C). In lactic acid fermentation, the reduction of pyruvate produces lactic acid (3C), also called lactate. 

11. ACETYL CoA PRODUCTION: Each pyruvate loses a carbon dioxide (CO2) producing a 2C acetyl group. Each acetyl group combines with Coenzyme A producing an Acetyl CoA molecule. Two Acetyl CoA molecules are produced from the two pyruvate molecules resulting from one glucose. Two NADH + H+ are also produced during the break down of pyruvate. 

12. CITRIC ACID CYCLE: Coenzyme A facilitates the transfer of the 2C acetyl group to a 4C compound, oxaloacetate, producing a 6C citrate molecule from each acetyl group. The citric acid cycle is cyclic thus as the two carbons and hydrogens of the acetyl group are removed, oxaloacetate is regenerated so that the process can continue. During the citric acid cycle each of the carbons from the acetyl group is released as carbon dioxide and the hydrogens from the acetyl group and water are accepted by NAD+ and FAD+. Six NADH + H+ and 2 FADH2 are produced during the citric acid cycle.. 

13. During electron transport, electrons from NADH + H+ and FADH2are passed through a series of electron acceptors embedded in the innermitochondrial membrane by a series of redox reactions. This series of redox reactions releases free energy which is used to pump H+ from the matrix to the intermembrane space. This results in the establishment of an electrochemical gradient across the inner membrane. 

14. Chemiosmosis occurs as H+ move back across the inner membrane from the intermembrane space to the matrix. The hydrogen ions pass through a channel protein coupled to ATP synthase. ATP synthase is an enzyme that uses the energy released by the movement of the H+ across the membrane to synthesize ATP from ADP and Pi. 

15. Many biological compounds, other than glucose, can be used in cellular respiration. Proteins and lipids are broken down into 2 and 3C chains that are fed into the formation of Acetyl CoA or are fed directly into the citric acid cycle. 
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