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For each of the following questions, choose the ONE best answer. (26%)

The urea cycle (A) converts carbamoyl phosphate to ammonia. (B) is inhibited by N-acetyl
glutamate. (C) converts ADP + Pi to ATP. (D) hydrolyzes arginine to form urea. (E) involves
enzymes found in both mitochondria and cytosol of skeletal muscle cells.

The major mechanism used in the body for the conversion of the alpha-amino group of amino acids to
AMMONIA involves the sequential actions of transaminases and (A) D-amino acid oxidases. (B)
monoamine oxidases. (C) glutamate dehydrogenase. (D) succinate dehydrogenase. (E) adenine

deaminase.
Tetrahydrobiopterin is a cofactor required for which one of the following conversions? (A)

Dihydrofolate — tetrahydrofolate (B) Phenylalanine — tyrosine (C) Methionine — cysteine (D)
Phenylalanine — phenylpyruvate (E) None of the above.

Metabolism of all of the following amino acids can support the NET synthesis of glucose EXCEPT

- (A) leucine. (B) alanine. (C) serine. (D) glutamate. (E). threonine.

Which of the following compounds serves as a coenzyme for transaminase reactions? (A) pyridoxal
phosphate (B) thiamine pyrophosphate (C) nicotinamide adenine dinucleotide (D) flavin adenine

dinucleotide (E) coenzyme A

Phenylketonuria results from the absence of the enzyme (A) alpha-keto acid decarboxylase. (B)
tyrosinase. (C) homogentisate oxidase. (D) alanine transaminase. (E) phenylalanine
hydroxylase.

Which one of the following amino acids contributes a nitrogen atom to the biosynthesis of the puﬁne
ring and both nitrogen and carbon atoms to the biosynthesis of the pyrimidine ring? (A). glycine
(B) aspartic acid (C) glutamine (D) glutamic acid (E) methionine

Thioredoxin is involved in which of the following conversions? (A) ADP — dADP | (B) UTP —
CTP (C)dUMP —>dTMP (D)dCMP — dUMP (E) Folic acid — dihydrofolic acid
The committed step in de novo biosynthesis of purine nucleotides is (A) the formation of

ribose-5-phosphate. (B) the formation of phosphoribosylamine. (C) the formation of inosine
monophosphate. (D) the formation of carbamoyl phosphate. (E) the formation of adenosine

. monophosphate.

The enzyme, hypoxanthine-guanine phosphoribosyl transferase (A) is defective in most cases of
clinical gout. (B) allows free purines to be reutilized for incorporation into DNA. (C) forms
nucleosides as one product. (D) runs out of control in Lesch-Nyhan syndrome. (E) makes a

product which stimulates the de novo biosynthesis of purine nucleotides.
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Each of the following is involved in purine salvage reactions EXCEPT which one? (A) adenine (B)
PRPP (C) hypoxanthine (D) orotate (E) guanine
Allopurinol is  (A) a metabolic intermediate in the breakdown of purine nucleotides. (B)a

metabolic precursor to uric acid. (C)a metabolic intermediate in the breakdown of pyrimidine
nucleotides. (D) an inhibitor of xanthine oxidase. (E) a specific drug used to inhibit acetaldehyde

dehydrogenase in acute alcoholism.

One-third of all the amino acid residues in collagen are:  (A) Lysine (B)Hydroxyproline (C)
Aspartate (D) Leucine (E) Glycine

H= ALRE HTA (15%)

'1.( ) The function of ¢ subunit of E. coli RNA polymerase is (A) chain initiation (B) chain

elongation (C) DNA binding (D) promoter recognition.

2. () (A) Recombination (B) Attenuation (C) Suppression mutation (D) Operon is a
mechanism for regulating prokaryotic gene expression in which the synthesis of a
mRNA is terminated before RNA polymerase has reached the structural genes.

3. () Codons are universal, meaning that the same genetic code is used for almost all -
organisms. Codons are also degenerate, meaning;:

A. They can be read backwards.

B. A single amino acid may be specified by more than one codon.
C. They may or may not bind to ribosomes.

D. They contain radioactive carbon centers.

4.( ) (A)UAG (B) UAA (C) UUC (D) UGA is not the stop codon.

5. Quantitative parameters of DNA replication in different cells

Replication Process

E. coli Human

DNA content, number of nucleotide pairs per cell (K~
Rate of replication fork progression ) (R~ 18
Number of replication origins per cell ' (%-4)
Hours required for complete genome replication (K-8 !

2 ( ~ %22 ) ®
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DNA replication and repair (25 points)
1+ K4 (Eukaryotic) & DNA polymerase - a, B, 7,8, ¥ ' lagging strand DNA AR EEAHHR—1E DNA

polymerase $45 ? mitochondria DNA #3544 % & & &% — 18 DNA polymerase 47 ?
2~ E. coli DNA replication @42 # {74 ¥ 8 oriC BHR&E S A initial complex ? (A) DnaA (B) DnaB (C)
DnaT (D) primase (E) PriC .
3 A4 DNA # ¥ i®# ¥ RNA primer & & F /T8 KA B% ? (A) RNascA (B) DNasel
(C) RNase Hl (D) DNA polymerase I
4- F {768 £ £ 2 @47 Holliday junctions #3+7%] KM » LR AL heteroduplex recombinatint &4 ?
(A)RecBCD (B)RecA (C)RuvA (D)RuvB  (E) RuvC
S AR BHEKHLRMLHAMAY K5 A carcinogenic lesions » £ & & & T ST
# DNA ## % #7747 ? (A) mismatch repair (B) SOS response ( C) nucleotide excision repair
6+ SOS response toMM® FFT4# AL EMMIEES ? (A) Rec A (B) mutase (C) Lex A (D)
photolyase (E) DNA polymerase I
7~ T /4746 polymerase 44 K 49i&A2 + R K R eyH primer 455 R) ?(A) DNA polymerase I (B) DNA
polymerasell (C) DNA polymeraselll (D)RNA polymerase (E) DNA polyrxierasq (F) DNA polymerase &
8- i & 8 telomeres ¢4 W& ¥ 5'-end A%y lagging strand » ¥ B & RNA primer WM W

A primergap * & ®AEHF XRME R R EMEAN KA ANE 6D — & DNA- #H ¥ i
BAHEA R TFTHEE R LM ?
(A)DNA polymerase ( B ) telomerase (C) primerase (D) RNA polymerase (E ) reverse transcriptase
9. F 51474 7= & Reverse transcriptase 454 ? (A) DNA-directed RNA polymerase activity (B)DNA-directed
DNA polymerase activity (C) RNA-directed DNA polymerase activity (D) RNase Hactivity (E) &
# proof reading #93h ik
10 - T 58850 P €3 R Klenow fragment & May45id ? (#1:% 5 2 points) (A) DNA polymerase
small fragment (B) DNA polymerase [ large fragment (C) DNA polymerase I N-terminal fragment
(D) DNA polymerase I C-terminal fragment (E) contains the 5-exonuclease domain (F) contain 3'-
exonuclease domain (G) contain the polymerase domain
11~ 4 Holliday model (a model for homologous recombination ) ¥ » RecBCD # DNA recombination #2
e sk ML AT ? (ALE 2 points) (A) strand invasion (B) helicase activity (C) forming
a nucleoprotein filament (D) nuclease activity (E) polymerase activity

12 - DNA polymerase I # DNA polymerase Il 4 4% 4 % DNA B R &4 ¥ Ne s A4 7 (3 points)
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1. EA%EREH A phage Z life cycle FRHEIEZ(15%)
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