Biology 110: Biological Exploration
Dr. Tamara Davis

Answer key for sample Molecular Biology problems, part 2

PLEASE DO NOT LOOK AT THIS ANSWER KEY UNTIL YOU HAVE MADE A CONCERTED EFFORT TO SOLVE THE PROBLEMS! You are encouraged to use other resources while problem solving, including working with a small group of students.

[bookmark: _GoBack]Question 1:
Which of the following is not true of a codon?
It extends from one end of a tRNA molecule.

Question 2: 
The anticodon of a particular tRNA molecule is:
complementary to the corresponding mRNA codon.

Question 3:
A codon is found in the:
	mRNA

Question 4:
The enzyme peptidyl transferase, which catalyzes the transfer of the polypeptide chain attached to the tRNA in the P site to the aminoacyl-tRNA in the A site, is thought to be a(n) rRNA molecule and not a protein.

Question 5:
A possible sequence of nucleotides in the template strand of DNA that would code for the polypeptide sequence Phe-Leu-Ile-Val would be:
3’— AAA-GAA-TAA-CAA—5’
For this question, remember that the RNA from which the protein is translated will be complementary to the DNA template. Therefore, you'll want to convert the sequences shown to their RNA complements, and then arrange those complementary sequences so they read in a 5' to 3' direction, left to right. Then, using the genetic code, check the first codon to see if it specifies phenylalanine (Phe); if so, move on to the second codon, etc.

Question 6:
The wobble hypothesis states that:
several mRNA codons may pair with a single transfer RNA.







Question 7: This problem was designed to help you think about the relationship between a DNA sequence and the protein it encodes. You will need a copy of the genetic code to do this problem.

A segment of a polypeptide chain is Arg-Gly-Ser-Phe-Val-Asp-Arg.  It is encoded by the following segment of DNA:

3’--G G C T A G C T G C T T C C T T G G G G A—5’
5’--C C G A T C G A C G A A G G A A C C C C T—3’

A. What is the sequence of the RNA encoding the protein? Be sure to label the 5’ and 3’ ends.

5’ – A G G G G U U C C U U C G U C G A U C G G –3’

B. Which of the DNA strands shown above is the template strand?

The bottom strand.

C. Which of the DNA strands shown above is the non-template strand?

The top strand.

D. Label each strand with its correct polarity (5’ and 3’).

See above.


Question 8: This problem will give you practice analyzing DNA, RNA, protein and mutation.

The following sequence represents the mRNA of a very short prokaryotic gene.

5'- CGGAGAUGCACCUGAGCGGCUAUCCAUAGCGUUAUCC -3'	

A. Circle the start codon and put a box around the appropriate stop codon.

See above.

B. When this mRNA is translated, how many amino acids will be in the resulting protein?

There will be 7 amino acids (includes the start codon, but not the stop codon).

C. Translate this mRNA into its protein product. A copy of the genetic code table is below.

Met-His-Leu-Ser-Gly-Tyr-Pro

D. Write the sequence of the DNA molecule that serves as the template for this mRNA.  Label the 5' and 3' ends of the DNA molecule.

3’-GCCTCTACGTGGACTCGCCGATAGGTATCGCAATAGG-5’	
