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Answer ALL questions, as there is no penalty for wrong answers. (40%)

() 1 The hormone epinephrine (also known as adrenaiine) is derived from which amino acid? (A)

phenylalanine (B) glycine (C) tyrosine (D) histidine (E) arginine

When glutamate dehydrogenase generates o-ketoglutarate from glutémate, which of the following
molecules is utilized? (A) NAD" (B) NADP' (C) NADH (D) NADPH (E) none of the above

Urea is the byproduct of which enzymatic reaction? (A) arginosuccinate synthetase (B) arginase (@)
arginosuccinase (D) ornithine transcarbamoylase (E) carbamoyl phosphate synthetase I

Which of the following enzymes catalyzes the initial reaction in polyamine biosynthesis? (A)carbamoyl

phosphate synthetase 1 (B) aspartate transcarbamoylase (C) thymidylate synthase (D) serine
hydroxymethyltransferase (E) ornithine decarboxylase

What is'thc_ cellular role of ubiquitin? (A) protein translocation (B) protein folding (C) protein
degradation (D) calcium binding protein (E) electron transport

Nitric oxide is synthesized by NO syhthase from what? (A) lysine (B) glutamine © argininé”(D)
asparagine (E) tryptophan

Tetrahydrobiopterin is a coenzyme of (A) phenylalanine hydroxylase (B) histidine decarboxylase (C)
dihydrofolate reductase (D) ribonucleotide reductase (E) methionine adenosyltransferase

Which of the following enzyme activity in serum is an indicator of liver damage? (A) malate

dehydrogenase (B) dihydrofolate reductase (C) thymidylate synthase (D) PRPP synthetase (E) alanine
aminotransferase

The two enzyme catalyzed reactions that utilize cobalamin (from Vitamin B,;,) as a cofactor are the ones
converting: (A) methylmalonyl-CoA to succinyl CoA and homocysteine to methionine (B) aspartate to
oxaloacetate and glutamate to Y-aminobutyric acid (GABA) (C) tryptophan to serotonin and tyrosine to
3,4-dihydroxyphenylalanine (DOPA) (D) norepinephr1ic to epinephrine and lysine to trimethyllysine
(E ) valine to o-ketoisovaleric acid and a-ketoisovaleric acid to isobutyryl COA

Which of the following compounds does NOT contribute any carbons directly to purine biosynthesis?
(A) lysine (B) glycine (C) glutamine (D) CO, (E) tetrahydrofolate

What is (are) the biochemical and genetic symptoms of Lesch-Nyhan syndrome? (A) insufficient ATP in
bloodstream (B) deficiency of HGPRT enzyme (C) elevated serum uric acid levels (D) A and C (E)B
and C

During the biosynthesis of cysteine, which of the following is the precursor? (A) methionine (B) serine
(C) glutamine (D) A and B (E) A and C

During the biosynthesis of dTMP, which of the following is the immediate precursor of dTMP? (A)
TMP (B) TDP (C) dUMP (D) UMP (E) UDP

Uric acid is: (A) a highly water-soluble pyrimidine analog (B) a rather insoluble pyrimidine analog (C) a
highly water-soluble purine analog (D) a rather insoluble purine analog (E) none of the above
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() 15 The chemotherapeutic drug methotrexate reduces DNA synthesis by inhibiting: (A) ribonucleotide
reductase (B) dihydrofolate reductase (C) glutathione reductase (D) HMG-CoA reductase (E)
thioredoxin reductase

() 16 Both liver and muscle can degrade glycogen, yet only liver is able to export the glucosyl residues into
the blood. What accounts for the difference? (A) Muscle cannot convert the glucosy! residues of
glycogen to glucose l-phosphate. (B) Muscle cannot convert glucose 1-phosphate to glucose 6-
phosphate. (C) Muscle cannot convert glucose 6-phosphate to free glucose. (D) Muscle lacks a glucose

transporter.

() 17 Glucokinase activity increases when: (A) glucose levels are low (B) glucose levels are high (C) acetyl
CoA is high (D) glucose-6-phosphate is low (E) glycerol-3-phosphate is low

() 18 Which of the following are the eu:uy sources of the brain? (A) glucose (B) fat (C) protein D)
B-hydroxybutyrate (E) A and D - ' -

() 19 Glucagon (A) stimulates the formation of glycogen and inhibits the breakdown of glycogen (B) inhibits
the formation of glycogen and stimulates the breakdown of glycogen (C) simultaneously inhibits the
formation of glycogen and glycogen breakdown (D) simultaneously stimulates the formation of
glycogen and glycogen breakdown

() 20 The coenzyme of r1bonucleot1de 1eductase is (A) 10-formyl- THF (B) 5,10-methylene-THF (C) NADH
(D) FADH; (E) thioredoxin

Explain why diabetes mellitus may be described as a disorder of lipid metabolism. (5%)

Explain briefly why ammonia is highly toxic to brain cells. (5%)

Explain why alcoholism can sometimes cause hypoglycemia, lactic acidosis and hypoglycemia. (5%)
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