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Chapter 10: From DNA to Protein: Gene Expression 
Modified from Principles of Life: Hillis, Sadava, Hill and Price. 

10.1 Genetics Shows That Genes Code for Proteins 

1. Suppose that two different mutant strains of a bacterium are unable to grow on a minimal medium without the addition of the 

amino acid lysine, even though the “normal” strain does not need a lysine supplement. Explain how different mutations in each 

strain, either in the same gene or in two different genes, might have resulted in this lysine-requiring phenotype. 

 

2. Imagine that you are trying to explain the process of transcription and translation to a non-biologist, and you decide to use an 

analogy of a builder’s construction of a new house. How would you create this analogy? What are the biological equivalents of the 

blue prints, the construction site, the builder’s photocopies of the blueprints, the actual building materials, the Bobcat loader and 

the finished building? Be sure to detail the roles of DNA, mRNA, rRNA, tRNA, amino acids and protein. 

 

10.2 DNA Expression Begins with Its transcription to RNA 

3. Suppose that you place a double-stranded DNA sequence in a test tube along with the following components: RNA polymerase, 

dATP, dCTP, dGTP, dUTP and the required transcription factors. A coworker uses the same solution with a different DNA template 

sequence and finds that mRNA is the result. Your procedure, however, does not result in mRNA, even though you are sure that the 

reagents are sound. What went wrong? 

 

4. On the image below label the 5’ cap. Poly A tail, introns, exons and promoter region. 

 

 
 

 

10.3 The Genetic Code in RNA is Translated into the Amino Acid Sequences of Proteins 

5.  Starting with the following mature mRNA sequence, identify the start codon, stop codon, and amino acid sequence. 

5’ – UUAGCTAUCC UAAAGUAUGC GUCAUUCUCA AAUCGUUUGG GGUUGUUAAU GUAAACGUCA – 3’ 

 

6. Using the mature mRNA sequence shown in question 5 as a starting point, determine the amino acid sequences that would result 

from the following changes and classify them as silent, missense, nonsense, or frameshift mutations: 

 a. Nucleotide 29 is replaced with guanine 

 b. Nucleotide 29 is replaced with uracil. 

 c. Nucleotide 37 is replaced with adenine. 

 d. One uracil is inserted between nucleotides 10 and 11. 

 e. The nucleotide at position 20 is deleted. 

 f. One guanine is inserted between nucleotides 17 and 18. 

 

  

 

 

 



 

10.4 Translation of the Genetic Code is Mediated by tRNAs and Ribosomes 

7. Draw a diagram of a eukaryotic cell and indicate where in the cell the gene is transcribed and translated. In your diagram, indicate 

how this particular gene product is targeted to a compartment in the cell such as the endoplasmic reticulum. Create a stepwise list 

of all the important proteins and enzymes required for this process. 

 

8. What would happen if the tRNA synthase for tryptophan added a phenylalanine to the tryptophan tRNAs instead of tryptophan? 

 

10.5 Proteins are Modified after Translation 

9. Suppose that a protein is supposed to go to the endoplasmic reticulum and the DNA encoding the signal sequence for that gene 

product is deleted. What would be the result? 

 

10. What would happen if you put an NLS sequence on a cytoplasmic protein? 

  

 

Additional Resources: use the web addresses listed 

 Animated tutorial 10.1 Transcription PoL2e.com/at10.1 

 Animated tutorial 10.2 RNA splicing PoL2e.com/at10.2 

 Animated tutorial 10.3 Deciphering the Genetic Code PoL2e.com/at10.3 

 Animated tutorial 10.4 Genetic Mutations Simulation PoL2e.com/at10.4 

 Animated Tutorial 10.5 Protein Synthesis PoL2e.com/at10.5 

 Activity 10.1 Eukaryotic Gene Expression PoL2e.com/ac10.1 

 Activity 10.2 The Genetic Code PoL2e.com/ac10.2 
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