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Chapter 9

1. Step 3 of glycolysis (Figure 9.9) is a major point of regulation of glycolysis.  The enzyme phosphofructokinase is allosterically regulated by ATP and related molecules.  Considering the overall result of glycolysis, would you expect ATP to inhibit or stimulate activity of this enzyme?  (CUES:  feedback inhibition, allosteric site, noncompetitive inhibitor)
2. Use Figure 9.8 to summarize the important concepts of glycolysis.  (CUES:  ATP, ADP, cytosol, NADH, NAD+)
3. Use Figure 9.11 to summarize the important steps of the citric acid (Krebs) cycle.  (CUES:  NADH, FADH2, ATP, pyruvate, carbon dioxide, substrate-level phosphorylation, matrix)
4. Explain how the two different membrane-embedded proteins in mitochondria—proton pumps and ATP synthase— simultaneously influence the gradient of hydrogen ions and ATP synthesis.  (CUES:  NADH, FADH2, ATP, electrons, H+, proton pump, oxygen, water, inner mitochondrial membrane)
5. Use Figure 9.15 to answer the following:  What specific role does oxygen play in the ETC?  What property of oxygen allows it to play this role?  (CUES:  H+, electrons, electronegative, water, final)
6. Starting with THREE molecules of glucose and assuming complete catabolism, with oxygen available, answer the following:  How many molecules of ATP must undergo hydrolysis to start the process?  How many molecules of NADH are produced?  How many molecules of FADH2 are produced?  How many molecules of ATP are produced via substrate-level phosphorylation?  Approximately how many molecules of ATP are produced via oxidative phosphorylation?
7. In the last unit we learned that membranes must be fluid to function properly.  How does the operation of the electron transport chain support that thought?  (CUES:  inner mitochondrial membrane, integral proteins, phospholipid bilayer)
8. Starting with THREE molecules of glucose and assuming complete catabolism, with oxygen absent, answer the following:  How many molecules of ATP must undergo hydrolysis to start the process?  How many molecules of NADH are produced?  How many molecules of FADH2 are produced?  How many molecules of ATP are produced via substrate-level phosphorylation?  Approximately how many molecules of ATP are produced via oxidative phosphorylation?

9. Compare & contrast aerobic & anaerobic respiration.  For each process, include the location(s) of each step, the final electron acceptors & the overall output of ATP.
10. Use Figure 9.19 to explain the following:  During intense exercise, why can’t a muscle cell efficiently use fat as a concentrated source of chemical energy?  (CUES:  glycolysis, Krebs’ cycle, oxidative phosphorylation, aerobic respiration, anaerobic respiration, beta oxidation)
Chapter 11

1. Use Figure 11.4 to explain 2 ways cells communicate over short distances & 1 way that they communicate over long distances.  (CUES:  diffusion, secretory vesicle, paracrine, synapse, neurotransmitter, endocrine, bloodstream, endocrine cell, target cell)
2. How is a ligand binding to a receptor similar to the process of allosteric regulation?  (CUES:  tertiary structure, function, complementary, extracellular, cytoplasmic)
3. Use Figure 11.7 to compare & contrast how the 3 different membrane-bound receptors work.  Be specific, and focus on differences among the three types of receptor systems.
4. If a cell had no proteins in its membrane, will it be able to respond to any environmental stimuli?  Explain your answer.  (CUES:  polar, nonpolar, protein hormone, steroid hormone, phospholipid bi-layer, intracellular receptor)
5. Use Figure 11.8 to discuss how signal transduction can be terminated.  Also, why is it important that signal transduction is terminated quickly within a cell? (CUES: kinase, phosphatase, over-expression, under-expression )
6. Construct a table & use concept 11.3 to compare ALL of the 2nd messengers presented in Chapter 11 used in signal transduction pathways.  (CUES:  cAMP, IP3, DAG, Ca2+)
7. Transmission of neurological signals within our nervous system is an excellent example of cell-to-cell communication.  Use Figure 48.17 on p. 1022 to explain what occurs as a signal is transmitted within a chemical synapse.  (CUES:  ligand, facilitated diffusion, ligand-gated ion channels, vesicles, exocytosis)
8. What is meant by the term "signal amplification” (Figure 11.13)? 
9. How do scaffolding proteins help in the signal transduction process (Figure 11.16)?
10. Below is a diagram of caffeine.  Caffeine acts by binding with a receptor on the cell surface.  Why doesn’t caffeine enter the cell?  Copy (or cut-and-paste) the diagram and label the parts of the molecule that made it difficult for caffeine to enter the cell.
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Chapter 12

1. During a prolonged period of varying environmental conditions with fluctuations in resource availability, discuss the relative advantage that sexual reproduction has over asexual reproduction.  (CUES:  natural selection, genetic variability, adaptations)
2. Aloysius snuffleupagus, more commonly known as Mr. Snuffleupagus on Sesame Street, recently underwent genetic analysis.  It was determined that he had 78 chromosomes in his somatic cells.  How many chromosomes did he inherit from each of his parents?  How many chromosomes are in his gametes?  How many chromosomes will be in the somatic cells of his offspring?
3. Use Figure 12.5 to describe the cell cycle.  Be sure to briefly describe what happens in all parts of interphase (G1, S, G2) and what happens in all phases of mitosis.
4. Assume that a mutation in a cell results in errors in microtubule formation.  How could this affect the cell during mitosis?  (CUES:  metaphase, anaphase, sister chromatids, spindle fibers)
5. Compare & contrast mitosis & cytokinesis in plants & animals. (CUES: centrioles, centrosome, cell plate, furrow)
6. Use Figure 12.14 to explain control of the cell cycle.   What might be the result if the cell continually ignored the G1 checkpoint and progressed through the cell cycle? 
7. Use Figure 12.16 to describe how MPF (Cdk & cyclin) complex acts at G2 to trigger mitosis.  (CUES:  cyclin accumulation, cyclin-dependent kinase, binding, threshold concentration, cyclin degradation)
8. Describe in your own words the experiments & conclusions to the “inquiries” in Figure 12.13 & Figure 12.17. 
