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Section 7.5: Genetic Mutations 
Research This: Can Mutations Lead to a Longer Life?, page 344 
A. C. elegans is an ideal organism to use for studying aging because it has a short life-span 
that is useful for running multiple experimental trials with minimal laboratory 
maintenance.   
B. daf-2 signalling causes metabolic and developmental changes, similar to the effects in 
mammals caused by the insulin receptor. Decreased daf-2 signalling leads to a longer life-
span, in a similar way that restricting the amount of food energy consumed can lead to a 
longer life-span in mammals.  
C. The daf-2 gene codes for a member of the insulin receptor family that regulates 
antioxidant defense enzymes like Mn-superoxide dismutase. When it is turned off, the cell 
produces increased levels of antioxidant defense enzymes. 
D. Answers may vary. Sample answer: A mutation in the HbS gene coding for human 
hemoglobin subunits results in sickle cell anemia, a disease that can affect how well blood 
can carry oxygen, in people who carry two copies of the gene. One copy of this mutation, 
however, confers some resistance to malaria.   
E. Answers may vary. Answers may include the following information: The CCR5 gene 
codes for a chemokine receptor that is used by the HIV virus to enter the cell. The CCR5-
delta35 mutation creates a non-functional CCR5 receptor reducing the ability of HIV to 
enter the cell. People with only one mutant CCR5-delta35 gene still posess substantial 
resistance.  
 
Section 7.5 Questions, page 345 
1. (a) A mutation is a change in a DNA sequence. 
(b) A frameshift mutation occurs when one or more nucleotides are introduced to, or 
removed from, a DNA sequence, causing the reading frame of codons to shift. The result is 
that every amino acid after the mutation is affected.  
(c) A point mutation is a mutation that occurs at an individual base pair.   
(d) A nonsense mutation is a mutation that results in a premature stop codon. 
(e) A missense mutation is a mutation that changes a single amino acid in the coding 
sequence.  
2. (a) If three extra adenine nitrogenous base pairs are inserted in positions 10, 11, and 12, 
the resulting DNA sequence, 3'-ATA CCC GCC AAA TTT TCG TAC TTC CTA G-5', 
would code for an additional codon in the position of the mutation. This is an insertion and 
results the addition of Lys to the amino acid sequence as follows:  
Tyr-Gly-Arg-Phe-Lys-Cys-Met-Lys- Asp. 
(b) If the third nucleotide is changed from an adenine to a thymine the resulting DNA 
sequence, 3'-ATT CCC GCC TTT CGT ACT TCC TAG-5' would code for a stop codon 
(UAA) at the start of the mRNA transcript and the peptide will not be synthesized. This is 
a nonsense mutation.  
(c) The removal of the thymine in position 10 is a frame shift mutation. The resulting DNA 
sequence, 3'-ATA CCC GCC TTT CGT ACT TCC TAG-5', would code for the peptide 
with altered amino acids and premature stop codon (UGA) after the mutation, as follows: 
Tyr-Gly-Arg-Phe-Ala-stop. 
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3. A duplication occurs when a gene or group of genes is copied to multiple regions of 
chromosomes. This has evolutionary significance because a gene can be retained in the 
original site and duplicate sites can undergo mutations that may be selected for by nature. 
If the mutations are advantageous, they will be passed on to further generations of the 
species. If the mutations are not advantageous, the original gene is still present, so no 
genetic information has been lost. 
4. (a) Phe can be mutated to Leu by a single base mutation of the third nucleotide to A or 
G or by a single base mutation of the first nucleotide to C.   
(b) Ile can be changed into Thr by a single base mutation changing the second nucleotide 
to C.  
(c) Ser can be changed into Arg by a single base mutation by changing an AGU or AGC 
into an AGA or AGG.  
(d) Asp can be changed into Gly by a single base mutation changing the second nucleotide 
in the codon to G. 
5. A nonsense mutation has occurred. The ribosome read a stop codon (UAA, UAG, or 
UGA) that was caused by the mutation.  
6. Answers may vary. Sample answer: A mutation that is deemed negative to an individual 
may reduce the metabolic rate of an enzyme or reduce transportation of a certain solute. 
The same mutation may be beneficial to the individual and species by metabolizing a new 
substrate or preventing entry of viral pathogen, preventing infections.   
7. The information in the section describes mechanisms of mutations such as the mutations 
that cause the deregulation of genes in cancer cells.    
8. Silent mutations may have a neutral effect on an organism. Missense mutations may not 
affect the activity of a peptide depending on the peptide’s structure and function.   
9. (a) The CAG trinucleotide is the repeated sequence linked to Huntington’s disease.   
(b) The probable onset of Huntington’s occurs between 30 and 70 repeats. 
(c) The more repeats there are, the greater the effect of the gene.  Normal individuals have 
9 to 34 repeats. More repeats than this causes the gene’s effect to be great enough to result 
in Huntington’s 
10. (a) A susceptibility locus is a region on a given chromosome where mutations that 
affect one or more genes are more likely to be present, based on statistical evidence. 
(b) Answers may vary. Sample answer: We should be given the option to be tested for 
known susceptibility loci because it will help individuals prepare for, or prevent, 
symptoms related to genetic disorders and make lifestyle decisions based on the likelihood 
that they will develop those symptoms. 
(c) The lack of a susceptibility locus does not justify a person’s decision to engage in 
health-damaging behaviour, such as smoking, because the mutations caused by the 
behavior can still build up and cause as many or more health issues as individuals with 
susceptibility loci may experience.   
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