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Amino Acid Metabolism

20 points

1. Consider the following statements about amino acid metabolism. Mark each statement as true or false. If the statement is false, explain why.

(a) The urea cycle results in a net loss of energy for the cell, because 3 molecules of ATP are consumed.
(b) Aminotransferase reactions typically require the cofactor S-adenosylmethionine.
(c) Citrulline and ornithine are the two intermediates in the urea cycle that are transported across the inner mitochondrial membrane.
(d) Formyl groups are typically transferred by tetrahydrofolate.

(e) Zymogens are enzymes that catalyze the same reaction, but have different structures.

(f) Cysteine is an essential amino acid.

(g) The major precursor of heme in higher eukaryotes is glutamate.

(h) Four molecules of succinyl-CoA are necessary for heme synthesis.

2. Indicate whether each of the following is common to the degradation of ALL amino acids (mark each statement as “yes” or “no”).

____ Separation of the amino group(s) from the carbon skeleton

____ Use of the amino groups for synthesis of new amino acids or other nitrogenous products

____ Passage of carbon skeletons to the gluconeogenic pathway

____ Excretion of amino groups in a form appropriate to the organism and its environment

____ Mainly occurs in the liver (in mammals)

____ Transfer of amino groups to pyruvate or glutamate for transport to the liver

3. Complete the following sentences describing the Krebs bicycle.

(a) Oxaloacetate is converted to __________________.

(b) Aspartate combines with __________________ to form argininosuccinate. This reaction occurs in the __________________ (location in cell).

(c) Arigninosuccinate is cleaved to form __________________ and __________________.
(d) Fumarate is often converted to __________________, which enters the citric acid cycle.

4. Explain the distinction between glucogenic and ketogenic amino acids in terms of their metabolic fates. Give three examples each of glucogenic and ketogenic amino acids.
5. Draw the chemical structures for the products of the transamination reaction involving -ketoglutarate and isoleucine.

6. Draw the structure of urea. Indicate the molecules from which each C and N in urea are derived.

7. Many gourmets enjoy eating sweetbreads, which are organ meats, including pancreas tissue. The pancreas is the source of the polypeptide hormone insulin, which is important in regulating carbohydrate metabolism. Why don’t consumers of sweetbreads have problems with their carbohydrate metabolism?
8. Consider the enzyme glutamine synthetase.
(a) Write the reaction catalyzed by the enzyme.
(b) Describe the regulation of this enzyme.







