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12.7: Exercises

Multiple Choice
L

Which of the following is the name of the three-base sequence in the mRNA that binds to a tRNA molecule?

A. P site

B. codon

C. anticodon

D. CCA binding site

2. Which component is the last to join the initiation complex during the initiation of translation?

A. the mRNA molecule

B. the small ribosomal subunit
C. the large ribosomal subunit
D. the initiator tRNA

3. During elongation in translation, to which ribosomal site does an incoming charged tRNA molecule bind?

A. A site
B. P site
C. E site
D. B site

4. Which of the following is the amino acid that appears at the N-terminus of all newly translated prokaryotic and eukaryotic
polypeptides?

A. tryptophan

B. methionine

C. selenocysteine
D. glycine

5. When the ribosome reaches a nonsense codon, which of the following occurs?

A. a methionine is incorporated

B. the polypeptide is released

C. a peptide bond forms

D. the A site binds to a charged tRNA

6. Write the anticodon on tRNA that would pair with each mRNA codon.

1. 5'-UUU-3'
2. 5'-CAU-3’
3. 5'-AGC-3'
4. 5'-CCG-3
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7. Write the codon on mRINA that would pair with each tRNA anticodon.

1. 5'-UUG-3'
2. 5'-GAA-3'
3. 5'-UCC-3
4.5'-CAC-3’

8. Which of the following types of RNA codes for a protein?

A. dsRNA
B. mRNA
C.rRNA
D. tRNA

9. A nucleic acid is purified from a mixture. The molecules are relatively small, contain uracil, and most are covalently
bound to an amino acid. Which of the following was purified?

A.DNA
B. mRNA
C.rRNA
D. tRNA

10. Which of the following types of RNA is known for its catalytic abilities?

A. dsRNA
B. mRNA
C.rRNA
D. tRNA

11. Ribosomes are composed of rRNA and what other component?

1. protein

2. polypeptides
3.DNA

4. mRNA

12. Which of the following may use RNA as its genome?

1. a bacterium
2. an archaeon
3. a virus

4. a eukaryote

13. A nucleotide of DNA may contain

1. ribose, uracil, and a phosphate group

2. deoxyribose, uracil, and a phosphate group

3. deoxyribose, thymine, and a phosphate group
4. ribose, thymine, and a phosphate group

14. The building blocks of nucleic acids are
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1. sugars

2. nitrogenous bases
3. peptides

4. nucleotides

15. The given nucleotide could be translated into a peptide of 7 amino acids, please provide the sequence of the peptide using one
letter abbreviation. (7 points)

AUCGAGCUAUGCUGAUGACUGUGACAUACUAAAUCUCA

16. Which of the following polymerases do not have proof reading ability?
a. DNA polymerase I

b. DNA polymerase II

c. DNA polymerase III

d. DNA polymerase a (alpha)

e. DNA polymerase d (delta)

17. Which of teh following may detect G:T mismatch in bacterial genome?
a. exonuclease I

b. MutS

c. DNA polymerase III

d. Uracil DNA glycosidase

e. uvrABC excinuclease

18. Which of the following is the primary target of ciprofloxacin?
a. DNA topoisomerase IT (DNA gyrase)

b. DNA topoisomerase I

c. Helicase

d. DnaA

e. DnaB

19. Which of the following is not a function of reverse transcriptase?
a. Synthesis of DNA complementary to RNA

b. Digestion of RNA

c. Synthesis of second strand of DNA

d. Incorporation of DNA fragment into host genome.

Free Response

What are the four types of RNA and how do they function?
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Short Answer

1. Why does translation terminate when the ribosome reaches a stop codon? What happens?
2. How does the process of translation differ between prokaryotes and eukaryotes?

3. What is meant by the genetic code being nearly universal?

4. Below is an antisense DNA sequence. Translate the mRNA molecule synthesized using the genetic code, recording the resulting
amino acid sequence, indicating the N and C termini.

Antisense DNA strand: 3>>-TACTGACTGACGATC-5

5.What are the roles of mRNA and tRNA in protein synthesis?

6. What is the initiation codon?

7. What are the termination codons and how are they recognized?

8.What are the differences between DNA nucleotides and RNA nucleotides?

9. How is the information stored within the base sequence of DNA used to determine a cell’s properties?
10. How do complementary base pairs contribute to intramolecular base pairing within an RNA molecule?

11. If an antisense RNA has the sequence 5’ AUUCGAAUGC3', what is the sequence of the mRNA to which it will bind? Be sure
to label the 5' and 3’ ends of the molecule you draw.

12. Why does double-stranded RNA (dsRNA) stimulate RNA interference?

13. A portion of an mRNA molecule has the sequence 5-AUGCCACGAGUUGAC-3'. What amino acid sequence does this code
for? Help: genetic code table

14. What are the benefits and drawbacks to translating a single mRNA multiple times?
15. What are the processing steps for messenger RNAs?

16. How does the structure of RNA differ from the structure of DNA?

17. Describe how DNA is replicated in eukaryotes (sq)

18. In base excision repair, which enzymes are specific for a particular kind of damage and which are used for all repair by this
pathway?

19. Discuss the different types of mutations in DNA.
20. Explain DNA repair mechanisms.

21. What are the three types of RNA and how do they function?

Critical Thinking
Identify the location of mRNA, rRNA, and tRNA in the figure.

Why does it make sense that tRNA and rRNA molecules are more stable than mRNA molecules?
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Critical Thinking

Label the following in the figure: ribosomal E, P, and A sites; mRNA; codons; anticodons; growing polypeptide; incoming amino
acid; direction of translocation; small ribosomal unit; large ribosomal unit.

O-N

Qu'iz: Re'ad and translate the codons on mRNA into the appropriate Answer v
amino acids.
GUACGAAAA

Quiz: Read and translate the codon on mRNA into the appropriate amino acid.
AGA. What is the anticodon on the appropriate tRNA?

12.7: Exercises is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by LibreTexts.
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