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What is a genetic mutation?

A. A temporary change in the DNA sequence
B. A permanent alteration in the DNA sequence ✓
C. A reversible change in protein structure
D. A temporary change in RNA sequence

Which mutation type does not affect the protein sequence?

A. Missense mutation
B. Nonsense mutation
C. Silent mutation ✓
D. Frameshift mutation

What is the primary ethical concern with gene therapy?

A. Cost of treatment
B. Accessibility to technology
C. Potential for misuse ✓
D. Length of treatment

Which of the following can cause induced mutations? (Select all that apply)

A. UV radiation ✓
B. Ionizing radiation ✓
C. Viral infections ✓
D. Natural DNA replication

Which environmental factor is known to induce mutations?
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A. Cold temperatures
B. Chemical mutagens ✓
C. High humidity
D. Low light

Explain how a frameshift mutation can affect protein synthesis.

A frameshift mutation can disrupt protein synthesis by shifting the reading frame of the mRNA,
causing all subsequent codons to be read incorrectly, which often results in a nonfunctional protein.

Which of the following is a method used to amplify DNA segments for analysis?

A. Gel electrophoresis
B. CRISPR-Cas9
C. Polymerase Chain Reaction (PCR) ✓
D. Gene sequencing

What is the role of mutations in evolution?

A. They prevent genetic variability
B. They introduce genetic variability ✓
C. They eliminate natural selection
D. They stop speciation

Which techniques are used to detect genetic mutations? (Select all that apply)

A. PCR ✓
B. Gene sequencing ✓
C. CRISPR-Cas9 ✓
D. Inversion

What are potential effects of genetic mutations? (Select all that apply)

A. Neutral ✓
B. Beneficial ✓
C. Harmful ✓
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D. Reversible

What are some ethical considerations in genetic engineering? (Select all that apply)

A. Environmental impact ✓
B. Human rights ✓
C. Economic benefits
D. Social inequality ✓

Why are silent mutations considered neutral? Explain their impact on protein function.

Silent mutations are neutral because they do not alter the amino acid sequence of the resulting
protein, leading to no change in protein function.

Discuss the role of genetic mutations in the process of natural selection and evolution.

Genetic mutations play a crucial role in natural selection and evolution by creating genetic diversity
within a population. This diversity allows for certain traits to be favored in specific environments,
leading to the adaptation of species over generations.

Which type of mutation involves the replacement of one base pair with another?

A. Insertion
B. Deletion
C. Substitution ✓
D. Duplication

How do spontaneous mutations differ from induced mutations? Provide examples.

Spontaneous mutations differ from induced mutations in that spontaneous mutations arise naturally
during DNA replication or cellular processes, while induced mutations are the result of external
factors such as chemicals or radiation. For example, a spontaneous mutation might occur when
DNA polymerase makes an error during replication, whereas an induced mutation could result from
exposure to UV light causing thymine dimers.

Describe the difference between a missense mutation and a nonsense mutation.
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A missense mutation changes one amino acid in a protein sequence, whereas a nonsense mutation
introduces a stop codon, resulting in an incomplete protein.

What type of mutation results in a premature stop codon?

A. Silent mutation
B. Missense mutation
C. Nonsense mutation ✓
D. Frameshift mutation

Discuss the potential benefits and risks of using CRISPR-Cas9 technology in genetic research.

The potential benefits of CRISPR-Cas9 technology include its ability to edit genes with high
precision, which can lead to advancements in treating genetic diseases, improving agricultural
crops, and understanding gene functions. However, risks include unintended genetic modifications,
ethical dilemmas surrounding germline editing, and the potential for misuse in creating 'designer'
organisms.

Which of the following are types of point mutations? (Select all that apply)

A. Substitution ✓
B. Insertion ✓
C. Deletion ✓
D. Translocation

Which mutations can lead to a frameshift? (Select all that apply)

A. Insertion ✓
B. Deletion ✓
C. Substitution
D. Duplication
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