S.C. Hartsel-454 Material covered for Exam 2 

Tentative Objectives - for Exam 2*

Photosynthesis light and dark reactions

Glycogen Metabolism

Be able to:

• Discuss the major locations of glycogen storage and the purposes for storage in those locations.

• Describe the reaction that converts glucose 6-phosphate to glucose 1-phosphate. Which reaction in the glycolytic pathway is analogous to this reaction?

• Describe the structure and function of the key enzyme used in glycogen degradation.

• Describe the structure and role played by the coenzyme used in the glycogen phosphorylase reaction and be able to describe how the stereochemistry of the anomeric carbon in glucose is maintained in this reaction.

• Describe how glucagon, epinephrine, insulin, AMP, ATP, Ca2+ and glucose regulate glycogen phophorylase; and how this regulation differs between the liver and the muscle.

• Describe the reactions and enzymes involved in the removing the α(1,6) branch points during glycogen degradation.

• Discuss some of the advantages of having glycogen as a readily available glucose source.

• Discuss the advantage of producing glucose 1-phosphate from glycogen degradation instead of glucose.

• Discuss why the liver has a specific enzyme that is capable of hydrolyzing glucose 6-phosphate to produce glucose and orthophosphate.

• Compare the effects of binding epinephrine to the β-adrenergic receptors of the muscle with that of binding epinephrine to the α-adrenergic receptors of the liver.

• Give examples of how glycogen synthesis and glycogen degradation are reciprocally regulated.

• Describe how many equivalents of ATP are required for the synthesis of glycogen and where in the process they are used.

• Relate glycogen metabolism to glucose homeostasis overall. How do glucagon and insulin effect the process? 

• How do the symptoms  and pathologies of type 1 and 2 diabetes relate to glucose levels in the cell? i.e. discuss the “dark side” of glucose.

• Be able to rationalize pathologic features of glycogen storage diseases based on the defective enzyme (just like case studies).
Fat metabolism

Be able to:

· Describe the sequence of reactions in the beta oxidation of even numbered saturated fatty acids.

· Describe the eventual products of beta oxidation of unsaturated, odd numbered and branched fatty acids.

· Calculate NADH and ATP involved in degradation of an even or odd fatty acid to acetylCoA (beta oxidation) or to CO2.

· Calculate NADPH and ATP required to synthesize a fatty acid from acetylCoA.

· Know how each pathway is regulated and connected to metabolism

· Describe the basic differences between catabolic and anabolic metabolism of fatty acids as far as location and cofactors go.

· Know the identity and metabolism of ketone bodies as well as their metabolic implications for disease states

· Understand connections between lipid, carbohydrate and amino acid metabolism, i.e. don’t forget about TCA, glycolysis or gluconeogenesis!!

· Be able to propose enzyme mechanisms based on setting up good leaving groups, etc. (esp with ATP).
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