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20. Xeroderma pigmentosum (278700) is an inherited human skin disease 
that causes a variety of phenotypic changes in skin cells exposed to 
sunlight. The molecular basis of the disease appears to be 
a. Rapid water loss caused by defects in the cell membrane permeability 
b. The inactivation of temperature-sensitive transport enzymes in sunlight 
c. The induction of a virulent provirus on ultraviolet exposure 
d. The inability of the cells to synthesize carotenoid-type compounds 
e. A defect in an excision-repair system that removes thymine dimers from DNA 

 

22. Which of the following descriptions of DNA replication is not common 
to the synthesis of both leading and lagging strands? 
a. RNA primer is synthesized 
b. DNA polymerase III synthesizes DNA 
c. Helicase (rep protein) continuously unwinds duplex DNA at the replication 
fork during synthesis 
d. Nucleoside monophosphates are added in a 5′ to 3′ direction along the growing 
DNA chain 
e. DNA ligase repeatedly joins the ends of DNA along the growing strand 

 

23. Which of the following statements describing restriction endonucleases 
is true? 
a. They always yield overhanging single-stranded ends 
b. They recognize methylated DNA sequences 
c. They recognize triplet repeats 
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d. They cleave both strands in duplex DNA 
e. They always yield blunt ends 

 

 

26. Which of the following enzymes can polymerize deoxyribonucleotides 
into DNA? 
a. Primase 
b. DNA ligase 
c. DNA gyrase 
d. RNA polymerase III 
e. Reverse transcriptase 

 

30. Which of the following enzymes can be described as a DNA-dependent 
RNA polymerase? 
a. DNA ligase 
b. Primase 
c. DNA polymerase III 
d. DNA polymerase I 
e. Reverse transcriptase 

 

35. The DNA sequence M, shown below, is the sense strand from a coding 
region known to be a mutational “hot spot” for a gene. It encodes amino 
acids 21 to 25. Given the genetic and amino acid codes CCC = proline (P), 
GCC = alanine (A), TTC = phenylalanine (F), and TAG = stop codon, 
which of the following sequences is a frame-shift mutation that causes termination 
of the encoded protein? 
M 5’-CCC-CCT-AGG-TTC-AGG-3’ 
a. -CCA-CCT-AGG-TTC-AGG 
b.-GCC-CCT-AGG-TTC-AGG 
c.-CCA-CCC-TAG-GTT-CAG 
d.-CCC-CTA-GGT-TCA-GG— 
e. -CCC-CCT-AGG-AGG—— 

 

37. The hypothetical “stimulin” gene contains two exons that encode a 
protein of 100 amino acids. They are separated by an intron of 100 bp 
beginning after the codon for amino acid 10. Stimulin messenger RNA 
(mRNA) has 5′ and 3′ untranslated regions of 70 and 30 nucleotides, 
respectively. A complementary DNA (cDNA) made from mature stimulin 
RNA would have which of the following sizes? 
a. 500 bp 
b. 400 bp 
c. 300 bp 
d. 100 bp 
e. 70 bp 
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