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What is the primary function of mRNA in the cell?

(O Catalyzing chemical reactions

(O Carrying genetic information from DNA to ribosomes
(O Formulating the structure of ribosomes

(O Transport amino acids

Which of the following are components of a nucleotide in DNA?

(1) Phosphate group
(] Deoxyribose sugar
(1) Nitrogenous base
(] Ribose sugar

Explain the process of transcription and its significance in protein synthesis. Include the roles of
key enzymes and molecules involved.

During which phase of the cell cycle does DNA replication occur?

O G1 phase
O G2 phase
O M phase
O S phase
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Which of the following statements about mutations are true?

(] All mutations lead to changes in protein function.

(] Point mutations involve a change in a single nucleotide.
(] Mutations are always inherited by the next generation.
(] Mutations can be beneficial, neutral, or harmful.

Describe the differences between mitosis and meiosis in terms of their processes and outcomes.
Why are these differences significant for organisms?

What is the role of tRNA during translation?

(O Synthesizing proteins

(O Transcribing DNA into RNA

O Modifying mRNA

(O Carrying amino acids to the ribosome

Which of the following are true about the lac operon in prokaryotes?

(1) It is an example of a repressible operon.
(] It involves the lac repressor protein.

() Itis found in eukaryotic cells.

(] It is regulated by the presence of lactose.

Discuss the impact of epigenetic modifications on gene expression. How do these modifications
differ from genetic mutations?
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Which nitrogenous base is not found in RNA?

O Adenine
O Cytosine
O Uracil

O Thymine

Which of the following techniques are used in DNA analysis?

(] PCR

(1) Gel electrophoresis
(] Southern blotting
() CRISPR-Cas9

Evaluate the ethical considerations surrounding the use of CRISPR-Cas9 technology in genetic
engineering. What are the potential benefits and risks?

What is the main purpose of gel electrophoresis in molecular biology?

(O Amplifying DNA sequences

(O Sequencing DNA

(O Editing genes

O Separating DNA fragments by size

Which of the following are true about genetic drift?
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() It is a mechanism of evolution.

(] It occurs due to random sampling of alleles.

() It always increases genetic diversity.

(] It has a more significant effect in small populations.

Analyze the role of natural selection in shaping genetic variation within a population. How does it
differ from genetic drift?

Which process results in the formation of gametes?

O Mitosis

O Meiosis

O Binary fission
O Budding

Which of the following are involved in the regulation of gene expression in eukaryotes?

(C) Operons

(1) Transcription factors
() Enhancers

() RNA polymerase

Discuss the potential applications of gene therapy in medicine. What challenges must be overcome
for it to be widely used?
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What is the primary role of rRNA in the cell?

(O Catalyzing chemical reactions

(O Carrying genetic information

O Transport amino acids

(O Formulating the core of ribosome's structure

Which of the following are true about the genetic code?

(] It is universal across all organisms.

(1) It is redundant, with multiple codons for some amino acids.
(] It includes codons that signal the start and stop of translation.
() It is composed of double-stranded RNA.

Explain how crossing over during meiosis contributes to genetic diversity. Why is this process
important for evolution?

Which of the following best describes a silent mutation?

(O A mutation that changes the amino acid sequence
O A mutation that has no effect on the protein function
(O A mutation that results in a premature stop codon
(O A mutation that deletes a nucleotide

Which of the following are examples of epigenetic modifications?

(] DNA methylation

(] Histone acetylation
(] Point mutations

(] Chromatin remodeling
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Critically analyze the role of biotechnology in agriculture. How has it transformed food production,
and what are the potential drawbacks?

What is the main function of DNA polymerase during DNA replication?

O Unwinding the DNA double helix
(O Synthesizing new DNA strands

(O Sealing nicks in the DNA backbone
O Initiating transcription

Which of the following are true about CRISPR-Cas9?

(1) Itis a natural defense mechanism in bacteria.
(] It allows for precise editing of DNA sequences.
() It is used for DNA amplification.

(] It can be used to study gene function.

Describe the process of natural selection and provide an example of how it can lead to adaptation in
a species. How does this process contribute to evolution?
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