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1. If cells are grown in a medium containing radioactive 32P-labeled phosphate, which of these 

molecules will be labeled? 
a. Glucose 
b. Nucleic Acids 
c. Proteins 
d. Amino Acids 
e. Cellulose 

2. If a double-stranded DNA sample were composed of 10 percent thymine, what would be the 
percentage of guanine? 

a. 80 
b. 10 
c. 40 
d. 20 
e. It is impossible to answer with the given information 

3. If one strand of a DNA molecule has the sequence of bases 5'ATTGCA3', the other 
complementary strand would have the sequence _____. 

4. Draw a simple model of a nucleotide. 
5. True or false: About a nucleic acid with a cytosine base. 

a. It is a monomer of RNA. 
b. It is an amino acid. 
c. The sugar contains four carbons. 

6. What does DNA do in the cell? 
7. A bacterium is infected with an experimentally constructed bacteriophage composed of the T2 

phage protein coat and T4 phage DNA. The new phages produced would have _____. 
a. T4 protein T2 DNA 
b. T2 protein T4 DNA 
c. T2 protein T2 DNA 
d. T4 protein T4 DNA 

8. In electron micrographs of HSV infection, it can be seen that the intact virus initially reacts with 
cell surface proteoglycans, then with specific receptors. This is later followed by viral capsids 
docking with nuclear pores. Afterward, the capsids go from being full to being "empty." Which of 
the following best fits these observations? 

a. Viral capsids are needed for the cell to become infected; only the capsids enter the 
nucleus. 

b. The viral capsid mediates entry into the cell, and only the genomic DNA enters the 
nucleus, where it may or may not replicate. 

c. The viral envelope is not required for infectivity, since the envelope does not enter the 
nucleus. 

d. The viral envelope mediates entry into the cell, the capsid mediates entry into the nuclear 
membrane, and the genome is all that enters the nucleus. 



e. Only the genetic material of the virus is involved in the cell's infectivity, and is injected like 
the genome of a phage. 

9. In an analysis of the nucleotide composition of DNA, which of the following will be found? 
a. A+C = G + T 
b. A=G C=T 
c. A=C 
d. G + C = A+T 

10. Suppose you are provided with an actively dividing culture of E. coli bacteria to which radioactive 
thymine has been added. What would happen if a cell replicates once in the presence of this 
radioactive base? 

a. Radioactive thymine would pair with nonradioactive guanine. 
b. One of the daughter cells, but not the other, would have radioactive DNA. 
c. All four bases of the DNA would be radioactive. 
d. Neither of the two daughter cells would be radioactive. 
e. DNA in both daughter cells would be radioactive. 

11. Refer to the figure associated with this question. What bases will be added to the primer as DNA 
replication proceeds? The bases should appear in the new strand in the order that they will be 
added starting at the 3' end of the primer. 

3’ G A A T C T G C T G 5’ 

5’ C T T  _ _ _  _  _ _  _  

a. T, C, T, G, C, T, G 
b. G, T, C, G, T, C, T 
c. C, A, G, C, A, G, A 
d. A, G, A, C, G, A, C 

12. Put the following steps of DNA replication in chronological order. 
a. Single-stranded binding proteins attach to DNA strands. 
b. Hydrogen bonds between base pairs of antiparallel strands are broken. 
c. Primase binds to the site of origin. 
d. DNA polymerase binds to the template strand. 
e. An RNA primer is created. 

13. Which of the following would you expect of a eukaryote lacking telomerase? 
a. a reduction in chromosome length in gametes 
b. an inability to repair thymine dimers 
c. high sensitivity to sunlight 
d. a high probability of somatic cells becoming cancerous 
e. an inability to produce Okazaki fragments 

14. Telomere shortening puts a limit on the number of times a cell can divide. Research has shown 
that telomerase can extend the life span of cultured human cells. How might adding telomerase 
affect cellular aging? 

a. Telomerase will speed up the rate of cell proliferation. 
b. Telomerase would have no effect on cellular aging. 
c. Telomerase eliminates telomere shortening and retards aging. 
d. Telomerase shortens telomeres, which delays cellular aging. 

15. Telomere shortening is a problem in which types of cells? 
a. Prokaryotes and eukaryotes 
b. Eukaryotes 



c. Prokaryotes 
16. Both DNA and RNA _____. 

a. are information-containing molecules 
b. are highly reactive catalysts in cells 
c. naturally occur as a double helix 
d. show primary, secondary, tertiary, and quaternary structure 

17. Refer to the figure below. A branched metabolic pathway synthesizes two related amino acids (D 
and F). If there is a genetic defect, resulting in a nonfunctional enzyme (3), how could you ensure 
that adequate amounts of the amino acid F are synthesized? 

 

a. supplement with intermediate E 
b. add enzyme 2 to the medium 
c. supplement intermediate B 
d. supplement intermediate C 

18. In the branched metabolic pathway indicated in the figure, if enzyme 3 is defective and the 
amount of each enzyme is constant, you might expect to see an increase in the amount of which 
intermediate or product? 

a. F 
b. E 
c. B 
d. D 

19. Knockout mice have been genetically altered to knock out specific genes. How are these mice 
most often used in research? 

a. to examine defects in DNA structure in those regions that have been altered 
b. to study the effect of radiation on DNA 
c. to study DNA replication in the defective genes (those that have been altered) 
d. to determine the role of proteins coded for by those genes that are knocked out 

20. Refer to the metabolic pathway illustrated in the associated figure. If A, B, and C are all required 
for growth, a strain mutant for the gene encoding enzyme B would be able to grow on medium 



supplemented with ________. 

 
a. nutrient A only 
b. nutrient B only 
c. nutrient C only 
d. nutrients A and C 

21. In the Morse code, a series of dots and dashes code for letters of the alphabet. How is this 
analogous to the genetic code? 

a. The bases of DNA code for the more complex amino acid sequence of the proteins in 
cells. 

b. The machinery involved in DNA synthesis is analogous to the telegraph equipment used 
in sending Morse code. 

c. There is complementarity in the genetic code (A is complementary to T, and C is 
complementary to G). 

d. The bases that make up DNA are coded by the sugar-phosphate backbone. 
22. How does the simple primary and secondary structure of DNA hold the information needed to 

code for the many features of multicellular organisms? 
a. The hydrogen bonding among backbone constituents carries coded information. 
b. The amino acids that make up the DNA molecule contain the information needed to make 

cellular proteins. 
c. The width of the double helix changes at each gene due to differences in hydrogen 

bonds. 
d. The base sequence of DNA carries the information needed to code for proteins. 

23. What does it mean when we say the genetic code is redundant? 
a. The genetic code is universal (the same for all organisms). 
b. The genetic code is different for different domains of organisms. 
c. A single codon can specify the addition of more than one amino acid. 
d. More than one codon can specify the addition of the same amino acid. 

24. A particular triplet of bases in the template strand of DNA is 5' AGT 3'. The corresponding codon 
for the mRNA transcribed is _____. 

a. 3' UCA 5' 
b. 3' ACU 5' 
c. 3' UGA 5' 
d. 5' TCA 3' 
e. either UCA or TCA, depending on wobble in the first base 

25. The genetic code is essentially the same for all organisms. From this, one can logically assume 
which of the following? 

a. DNA was the first genetic material. 
b. Different organisms have different types of amino acids. 
c. All organisms have experienced convergent evolution. 
d. A gene from an organism can theoretically be expressed by any other organism. 
e. The same codons in different organisms translate into different amino acids. 



26. Which of the following observations may have resulted in the hypothesis that a codon is made up 
of three bases? 

a. A codon of two bases in length, from four different bases, would code for a maximum of 
thirty-two different amino acids. 

b. A codon of three bases in length, from four different bases, would code for a maximum of 
twelve different amino acids. 

c. A codon of three bases in length, from four different bases, would code for a maximum of 
sixty-four different amino acids. 

d. A codon of four bases in length, from four different bases, would code for a maximum of 
twenty-four different amino acids. 

27. What amino acid sequence will be generated, based on the following mRNA codon sequence? 

5' AUG-UCU-UCG-UUA-UCC-UUG 3' 

a. Met-ser-leu-ser-leu-ser 
b. Met-leu-phe-arg-glu-glu 
c. Met-arg-glu-arg-glu-arg 
d. Met-glu-arg-arg-glu-leu 
e. Met-ser-ser-leu-ser-leu 

28. Why might a point mutation in DNA make a difference in the level of a protein's activity? 
a. It might substitute a different amino acid in the active site. 
b. It might substitute the N-terminus of the polypeptide for the C-terminus. 
c. It might delay the rate of DNA replication. 
d. It might exchange one stop codon for another stop codon. 
e. It might result in a chromosomal translocation. 

29. Which of the following DNA mutations is most likely to damage the protein it specifies? 
a. a codon deletion 
b. a substitution in the last base of a codon 
c. an addition of three nucleotides 
d. a base-pair deletion 

30. Which small-scale mutation would be most likely to have a catastrophic effect on the functioning 
of a protein? 

a. deletion of three bases near the start of the coding sequence, but not in the initiator 
codon 

b. a base deletion near the end of the coding sequence, but not in the terminator codon 
c. a base deletion near the start of a gene 
d. a base substitution 
e. a base insertion near the end of the coding sequence, but not in the terminator codon 

31. The most commonly occurring mutation in people with cystic fibrosis is a deletion of a single 
codon. This results in _____. 

a. a nonsense mutation 
b. a base-pair substitution 
c. a frameshift mutation 
d. a polypeptide missing an amino acid 
e. a nucleotide mismatch 

32. You want to engineer a eukaryotic gene into bacterial colony and have it expressed. What must 
be included in addition to the coding exons of the gene? 

a. the introns 



b. eukaryotic ribosomal subunits 
c. eukaryotic tRNAs 
d. a bacterial promoter sequence 
e. eukaryotic polymerases 

33. David Pribnow studied the base sequences of promoters in bacteria and bacterial viruses. He 
found two conserved regions in these promoters (the -10 box and the -35 box). These two 
regions of the promoter _____. 

a. separate the two DNA strands 
b. signal the initiation site 
c. bind the sigma subunit that is associated with RNA polymerase 
d. attach the correct nucleotide triphosphate to the template DNA strand 

34. During elongation, RNA polymerase has three prominent channels, or grooves. These channels 
provide sites for all of the following EXCEPT _____. 

a. a site for the exit of the diphosphates removed from the nucleotide triphosphates 
b. a site for the growing RNA strand 
c. a site for the entry of ribonucleoside triphosphates 
d. a site for the double-stranded DNA molecule 

35. Put the following events of bacterial transcription in chronological order. 

1. Sigma binds to the promoter region. 

2. The double helix of DNA is unwound, breaking hydrogen bonds between complementary strands. 

3. Sigma binds to RNA polymerase. 

4. Sigma is released. 

5. Transcription begins. 

a. 2, 3, 4, 5, 1 
b. 3, 1, 2, 5, 4 
c. 3, 2, 1, 4, 5 
d. 2, 3, 1, 4, 5 

 

36. In an experimental situation, a student researcher inserts an mRNA molecule into a eukaryotic 
cell after she has removed its 5' cap and poly-A tail. Which of the following would you expect her 
to find? 

a. The molecule is digested by enzymes because it is not protected at the 5' end. 
b. The mRNA attaches to a ribosome and is translated, but more slowly. 
c. The mRNA is quickly converted into a ribosomal subunit. 
d. The cell adds a new poly-A tail to the mRNA. 

37. Use this model of a eukaryotic transcript to answer the following question. Which components of 
the previous molecule will also be found in mRNA in the cytosol? 

E = exon and I = intron 

5' UTR E1 I1 E2 I2 E3 I3 E4 UTR 3' 

a. 5' UTR I1 I2 I3 UTR 3' 
b. 5' E1 I1 E2 I2 E3 I3 E4 3' 



c. 5' E1 E2 E3 E4 3' 
d. 5' UTR E1 E2 E3 E4 UTR 3' 
e. 5' I1 I2 I3 3' 

38. Suppose that an induced mutation removes most of the 5' end of the 5' UTR of an mRNA. What 
is most likely to happen? 

a. The first exon will not be read because I1 will now serve as the UTR. 
b. The 3' UTR will duplicate and one copy will replace the 5' end. 
c. Removal of the 5' UTR also removes the 5' cap and the mRNA will quickly degrade. 
d. Removal of the 5' UTR will have no effect because the exons are still maintained. 

39. As scientists were unraveling the mysteries associated with transcription and translation in 
eukaryotes, they discovered there was not a one-to-one correspondence between the nucleotide 
sequence of a gene and the base sequence of the mRNA it codes for. They proposed the 
genes-in-pieces hypothesis. How can the genes-in-pieces hypothesis be explained? 

a. Introns are noncoding segments of DNA that are present in the initial transcript, but are 
removed by splicing. 

b. Exons are noncoding segments of DNA that are present in the initial transcript, but are 
removed by splicing. 

c. Exons are noncoding segments of DNA that are not read or transcribed by RNA 
polymerase II. 

d. Introns are noncoding segments of DNA that are not read or transcribed by RNA 
polymerase II. 

40. Some viruses can be crystallized and their structures analyzed. One such virus is yellow mottle 
virus, which infects beans. This virus has a single-stranded RNA genome containing about 6300 
nucleotides. Its capsid is 25-30 nm in diameter and contains 180 identical capsomeres. If the 
yellow mottle virus begins its infection of a cell by using its genome as mRNA, which of the 
following would you expect to be able to measure? 

a. translation rate 
b. replication rate 
c. accumulation of new ribosomes 
d. transcription rate 
e. formation of new transcription factors 

41. There should be a strong positive correlation between the rate of protein synthesis and _____. 
a. the quantity of DNA polymerase 
b. the size of mRNA 
c. the number of ribosomes 
d. the quantity of RNA polymerase 

42. A mutant bacterial cell has a defective aminoacyl-tRNA synthetase that attaches a lysine to 
tRNAs with the anticodon AAA instead of the normal phenylalanine. The consequence of this for 
the cell will be that _____. 

a. A mutant bacterial cell has a defective aminoacyl-tRNA synthetase that attaches a lysine 
to tRNAs with the anticodon AAA instead of the normal phenylalanine. The consequence 
of this for the cell will be that _____. 

b. none of the proteins in the cell will contain phenylalanine 
c. the ribosome will skip a codon every time a UUU is encountered 
d. proteins in the cell will include lysine instead of phenylalanine at amino acid positions 

specified by the codon UUU 
e. the cell will compensate for the defect by attaching phenylalanine to tRNAs with 

lysine-specifying anticodons 



43. An experimenter has altered the 3' end of the tRNA corresponding to the amino acid methionine 
in such a way as to remove the 3' bases AC. Which of the following hypotheses describes the 
most likely result? 

a. The amino acid methionine will not become covalently bound. 
b. The aminoacyl-tRNA synthetase will not be formed. 
c. tRNA will not form a cloverleaf. 
d. The anticodon will not bind with the mRNA codon. 

44. What ensures that the correct amino acid is added during translation? 
a. the twisting number of a properly supercoiled DNA 
b. the poly-A tail of a properly modified mRNA 
c. the anticodon of a properly formed aminoacyl tRNA 
d. the methyl-guanosine cap of a properly modified mRNA 

45. If the sequence in the coding strand of DNA for a particular amino acid is 5'AGT3', then the 
anticodon on the corresponding tRNA would be ________. 

a. 5'TCA3' 
b. 5'UCA3' 
c. 5'ACU3' 
d. 5'AGU3' 

46. The difference in lipid and protein composition between the membranes of the endomembrane 
system is largely determined by the _____. 

a. The difference in lipid and protein composition between the membranes of the 
endomembrane system is largely determined by the _____. 

b. transportation of membrane lipids among the membranes of the endomembrane system 
by small membrane vesicles 

c. synthesis of different lipids and proteins in each of the organelles of the endomembrane 
system 

d. interconnection of most intracellular membranes to the nuclear envelope 
e. modification of the membrane components once they reach their final destination 
f. function of the Golgi apparatus in sorting and directing membrane components 

47. What is the most likely pathway taken by a newly synthesized protein that will be secreted by a 
cell? 

a. nucleus → ER → Golgi 
b. ER → lysosomes → vesicles that fuse with plasma membrane 
c. ER → Golgi → vesicles that fuse with plasma membrane 
d. ER → Golgi → nucleus 
e. Golgi → ER → lysosome 

48. Scientists have found that polypeptides which are normally synthesized in the endoplasmic 
reticulum are about 20 amino acids longer when they are synthesized by ribosomes not attached 
to the endoplasmic reticulum. What is a possible explanation for the greater length of these 
polypeptides? 

a. Ribosomes attached to the endoplasmic reticulum require fewer amino acids to function. 
b. The protein has a different function in the cytosol than in the endoplasmic reticulum. 
c. The 20 amino acids serve as a signal (peptide) sequence that directs the forming 

polypeptides to the endoplasmic reticulum, where they are cleaved off during processing. 
d. The 20-amino-acid sequence helps the endoplasmic reticulum package these proteins for 

shipping to the Golgi. 
49. Lysosomes that lack mannose-6-phosphate receptors _____. 

a. do not receive enzyme shipments from the Golgi apparatus 



b. have unstable membranes 
c. stick to transport vesicles and impede the transfer of enzymes 
d. receive "modified" enzymes and are thus unable to break down carbohydrates 

50. Asbestos is a material that was once used extensively in construction. One risk from working in a 
building that contains asbestos is the development of asbestosis caused by the inhalation of 
asbestos fibers. Cells will phagocytize asbestos but are not able to degrade it. As a result, 
asbestos fibers accumulate in ________. 

a. lysosomes 
b. mitochondria 
c. ribosomes 
d. Peroxisomes 

51. Use the following information to answer the question(s) below. A transfer RNA (#1) attached to 
the amino acid lysine enters the ribosome. The lysine binds to the growing polypeptide on the 
other tRNA (#2) in the ribosome already. Where does tRNA #2 move to after this bonding of 
lysine to the polypeptide? 

a. exit tunnel 
b. E site 
c. P site 
d. directly to the cytosol 
e. A site 

52. Put the following events of elongation in prokaryotic translation in chronological order. 

1. Binding of mRNA with small ribosomal subunit 

2. Recognition of initiation codon 

3. Complementary base pairing between initiator codon and anticodon of initiator tRNA 

4. Base pairing of the mRNA codon following the initiator codon with its complementary tRNA 

5. Attachment of the large subunit 

a. 5, 4, 3, 2, 1 
b. 2, 1, 4, 3, 5 
c. 1, 2, 3, 4, 5 
d. 1, 2, 3, 5, 4 

 


