Spring, 2007         

  CHEM 4166   Homework #6

Due Monday April 12
1) An important anaplerotic process is provided by what is commonly referred to as “the malic enzyme”, which catalyzes the following reaction:
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a.) What is the name of the reaction being catalyzed by the malic enzyme?

b.) Write the balanced equation for the part of the overall reaction being reduced.

c.) Write the balanced equation for the part of the overall reaction being oxidized.

d.) Calculate the (G(( for the oxidation of malate?

e.) Calculate the equilibrium constant for this rxn?

2) Avidin is a protein that binds extremely tightly to biotin. Consider glucose biosynthesis from each of the following substrates and predict which of these pathways would be inhibited by avidin. Explain.

a.) Lactate

b.) Oxaloacetate

c.) Fructose-6-Phosphate

d.) Phosphoenolpyruvate

e.) Glycerol

3) Gluconeogenesis begins in the mitochondria and finishes in the cytosol. What molecule is transported across the inner mitochondrial membrane and how is it transported?

4) What is a glucogenic amino acid (Define)? Which of the amino acids are glucogenic?
5) Despite the fact that pyruvate is converted into glucose during gluconeogenesis, the gluconeogenic pathway is not a simple reversal of glycolysis. 
a) Identify the enzyme-catalyzed reactions in glycolysis that are not found in the gluconeogenesis pathway.
b) Explain why these three reactions must be by-passed to allow for synthesis to be the favored direction.
c) For each of the glycolytic reactions that are by-passed in gluconeogenesis, what type  of reaction(s) is/are employed to make that step favored in the direction of glucose synthesis?

6) Write a balanced equation for the complete oxidation of Steric acid. 
a) What is its respiratory quotient (# CO2 molecules produced/ O2 molecule consumed)?

b) What does this number tell you with respect to its ability to generate ATP relative to say Oleic acid (18:1c(9) which has a RQ of 0.71?

7) Approximately how many ATP molecules are produced as a result of  

a) The re-oxidation of FADH2 thru the electron transport chain? 
b) The re-oxidation of NADH through the electron transport chain? 
c) The complete oxidation of Acetyl CoA to CO2?
d) The complete oxidation of  Steric acid?

8) How many cycles of (-oxidation will occur for the metabolism of n-heptadecanoic (17:0) from plants? How many acetyl CoA molecules are formed?

9) Compare and contrast fatty acid oxidation and synthesis with respect to 

a) Site of the process

b) Acyl carrier

c) Reductants and oxidants.

d) Stereochemistry of the intermediates

e) Direction of synthesis or degradation

f) Organization of the enzyme system

10) Write a balanced equation for the complete oxidation of Glucose, Palmitic acid (16:0) and Palmitoleic (16:1c(9). 
a) What are the respiratory quotient (# CO2 molecules produced/ O2 molecule consumed) for each of these three molecules? 
b) What do these numbers tell you with respect to their relative ability to generate ATP?
c) What is the actual difference in the potential number of ATP molecules produced as a result of the complete oxidation of palmitic versus palmitoleic acid through metabolic pathways ((-oxidation and electron transport)? Explain and/or show work. 
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