CHEM4166/5166 
Fall 2007
Problem Set 2                 DUE: Tuesday Jan. 30, 2007
FEEDBACK INHIBITION (Allosteric Regulation of Enzyme Activity)

In certain bacteria, the biosynthesis of aromatic amino acids (phenylalanine, tyrosine, and tryptophan) proceeds by a branched pathway where some intermediates are used to make more [image: image1.png]E4Pand PEP
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than one amino acid. The pathway and some key intermediates are shown below. 

This pathway is regulated by feedback inhibition at enzymes a through e. For parts a through e, list the intermediates and products shown which you might expect to be inhibitors of each enzyme. Explain your answer briefly. 
INTRODUCTION TO METABOLISM

READ CHAP. 12 of Matthews and Van Holde. Use your own words to answer the following questions.

1.  What is meant by the following terms:

a)  metabolic pathway

b) intermediary metabolism

c) energy metabolism

d) central pathways

e) autotroph

f) heterotroph

g) aerobic 

h) anaerobic

2. What are the two major categories of metabolism (name and brief description)?

3. What are the three stages of complexity in metabolism?

4. What is the major input molecule for glycolysis and from where is it derived? Draw its structure.

5. What is the major output molecule from glycolysis and what is its fate in aerobic organisms? In anaerobic organisms? 

6. In aerobic organisms, where (name the common molecular species) do all catabolic pathways converge? 

7. What is acetyl-coenzyme A and from where is it derived? What is its metabolic fate?

8. What is the driving force for ATP biosynthesis?

9. In general, is the reaction sequence for the biosynthesis of a given molecule, a simple reversal of the reaction sequence for that molecule’s degradation? Why or why not?

10. Write a balanced equation for the complete oxidation of Oleic acid and calculate the respiratory quotient for each substance. What does the value for this number tell us?

11.  What is the cofactor that is used for most dehydrogenases that oxidize metabolites? For most reductases?

12. Free energy changes under intracellular conditions ((G() differ markedly from those ((G(() determined under standard conditions (1 M concentrations of products and reactants). ((G(( for ATP hydrolysis to ADP and Pi is –30.5 kJ/mol. Calculate (G( for ATP hydrolysis in a cell at 37(C that contains ATP at 3 mM, ADP at 0.2 mM and Pi at 50 mM.
13. What are four major metabolic control mechanisms? Briefly describe or provide an example of each. 

Identify the following coenzymes. Highlight (circle, point to, whatever) the reactive part of the molecule. Name a typical general reaction type that might utilize each coenzyme.
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