Spring, 2007         

  CHEM 4166   


Homework #7 Due May 1
1)  Answer the following questions regarding pyridoxal phosphate (PLP; PyP).

a) Draw the structure of an enzyme-bound pyridoxal phosphate. 

b) What is the primary reason to form a Schiff base with PLP?

c) The synthesis of (-aminolevulinic acid is shown in Fig. 21.28 (p.777) in the M&V biochemistry text. The second step shown in the figure is not exactly correct. Decarboxylation occurs prior to reaction with succinyl-CoA, and not simultaneously as implied in the third step shown in the figure. Show why this step is not correct, and show the correct mechanism for this synthesis. (Hint: you may want to use your PLP/VitB6 handout to help you answer this question)

2)    In the following scheme:
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a) Identify the reaction at each step in the conversion of propionyl-CoA to succinate.

b) The first step in the reaction is coupled. What is the driving force for the biosynthesis of D-methylmalonyl-CoA from propionyl-CoA? How much total free energy is obtained by this coupling mechanism?

c) What is the driving force for the two equilibrium reactions to proceed rather than accumulate the intermediates?

3). Name the general type of reaction that is catalyzed by the following coenzymes. Succinctly state the role of the coenzyme in catalysis and draw the reactive portion of their structures.

A. NAD+
B. FAD

C. TPP

D. PyP

E. Biotin

F. CoA

      Choose one coenzyme from the above list and give an example of a specific reaction in which this coenzyme is utilized. Show mechanistically (structures and arrows) how the coenzyme assists in catalysis. How is it bound to the enzyme (covalently or non-covalently)?
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4)  What is the specific chemical name for the Schiff base formed with pyridoxal phosphate (PLP; PyP)?

5) What is the primary reason to form a Schiff base with PLP?
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6) Name the reaction that occurs at each step in the conversion of HIS to GLU.

1. ___________________

2. ___________________

3. ___________________

4. ___________________
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7)
Identify the amino acid being catabolized and the reaction occuring at each step in the following pathway.



Amino Acid ___________________________

Rxn 1  ________________________________

Rxn 2  ________________________________

Rxn 3  ________________________________


Rxn 4  ________________________________

Rxn 5  ________________________________

Rxn 6  ________________________________

8)
The reaction of carboamoyl phosphate synthetase I is three steps. Write a mechanism for each step in the reaction to form carbamoyl phosphate for ammonium ion and bicarbonate.
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