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What are the main differences between the lac operon and trP operon in terms of regulation?

The lac operon is inducible and activated in the presence of lactose, while the trP operon is
repressible and inhibited in the presence of tryptophan.

Discuss the impact of mutations on microbial populations and their potential benefits.

Mutations introduce genetic variation, which can lead to beneficial traits such as antibiotic
resistance or metabolic efficiency, aiding in survival and adaptation.

What is the role of plasmids in bacteria?

A. Energy production
B. Protein synthesis
C. Genetic variation ✓
D. Cell division

Which process involves the uptake of naked DNA from the environment by a bacterium?

A. Conjugation
B. Transduction
C. Transformation ✓
D. Replication

What is the primary genetic material in most microorganisms?

A. RNA
B. DNA ✓
C. Proteins
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D. Lipids

How has bioinformatics transformed the study of microbial genetics? Provide specific examples.

Bioinformatics has enabled large-scale genomic analysis, comparative genomics, and the
identification of gene functions, accelerating research and discovery in microbial genetics.

Which of the following is a common mutagen?

A. Water
B. UV light ✓
C. Oxygen
D. Nitrogen

Which tool is commonly used in bioinformatics for analyzing genetic data?

A. CRISPR
B. BLAST ✓
C. PCR
D. Gel electrophoresis

Explain the significance of horizontal gene transfer in microbial evolution.

Horizontal gene transfer allows for rapid genetic variation and adaptation, facilitating the spread of
advantageous traits such as antibiotic resistance among microbial populations.

Which of the following are applications of genetic engineering in microbes?

A. Antibiotic production ✓
B. Vaccine development ✓
C. Energy production ✓
D. Space exploration

What are the components of an operon?

A. Promoter ✓
B. Operator ✓
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C. Repressor ✓
D. Ribosome

Which methods are used in microbial genomics?

A. Genome sequencing ✓
B. Gene cloning
C. Genome mapping ✓
D. Phylogenetic analysis ✓

Describe the process of conjugation and its role in genetic diversity among bacteria.

Conjugation involves the transfer of genetic material between bacteria through direct contact, often
via a pilus, enhancing genetic diversity and adaptability.

How do restriction enzymes facilitate genetic engineering? Provide an example of their application.

Restriction enzymes cut DNA at specific sequences, allowing for the insertion of genes into vectors.
They are used in cloning to insert genes into plasmids for expression in host cells.

Which enzyme is crucial for cutting DNA at specific sequences during genetic engineering?

A. DNA polymerase
B. Ligase
C. Restriction enzyme ✓
D. Helicase

Which processes are involved in horizontal gene transfer?

A. Transformation ✓
B. Conjugation ✓
C. Binary fission
D. Transduction ✓

What is the function of the lac operon in bacteria?

A. DNA replication
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B. Protein degradation
C. Regulation of lactose metabolism ✓
D. Cell wall synthesis

Which of the following are types of mutations?

A. Point mutation ✓
B. Insertion ✓
C. Transduction
D. Deletion ✓

What factors can influence gene expression in microbes?

A. Temperature ✓
B. Nutrient availability ✓
C. Light exposure ✓
D. Gravity

What type of genetic transfer involves bacteriophages?

A. Transformation
B. Conjugation
C. Transduction ✓
D. Mutation
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