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Part 1: Foundational Knowledge

Which enzyme is responsible for synthesizing mRNA during transcription?

Hint: Think about the enzymes involved in the transcription process.

(O A) DNA polymerase

O B) RNA polymerase v/
O C) Helicase

O D) Ligase

| RNA polymerase is the enzyme that synthesizes mRNA during transcription.

Which of the following are steps involved in the transcription process? (Select all that apply)

Hint: Consider the stages of transcription.

(J A) Initiation v’
(] B) Replication

(J C) Elongation v
(J D) Termination v

| The steps involved in transcription include initiation, elongation, and termination.

Explain the role of mRNA in the process of protein synthesis.

Hint: Consider how mRNA interacts with ribosomes and tRNA.
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mRNA serves as a template for translating genetic information into proteins by providing the
sequence of codons that dictate the order of amino acids.

List the three main stages of translation and briefly describe what occurs in each stage.
Hint: Think about the processes of initiation, elongation, and termination.

1. Initiation

| The ribosome assembles around the mRNA and the first tRNA is attached.
2. Elongation

| Amino acids are sequentially added to the growing polypeptide chain.
3. Termination

| The completed polypeptide is released when a stop codon is reached.

The three main stages of translation are initiation (where the ribosome assembles around the mRNA),
elongation (where amino acids are added to the growing polypeptide chain), and termination (where the
completed polypeptide is released).

Where does transcription occur in eukaryotic cells?

Hint: Consider the organelles involved in gene expression.
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O A) Cytoplasm
O B) Nucleus v
O C) Ribosome
O D) Mitochondria

| Transcription occurs in the nucleus of eukaryotic cells.

Part 2: Application and Analysis

If a mutation occurs in the promoter region of a gene, what is the most likely immediate effect on
transcription?

Hint: Think about how the promoter influences transcription initiation.

O A) Increased mRNA production

O B) Decreased mRNA production v’
(O C) No effect on mRNA production

(O D) mRNA will be translated incorrectly

A mutation in the promoter region is likely to decrease mRNA production due to reduced binding of RNA
polymerase.

Which scenarios would likely affect the efficiency of translation? (Select all that apply)

Hint: Consider factors that influence the translation process.

(J A) A mutation in the start codon v’

(J B) A ribosomal malfunction v’
(1] C) An abundance of tRNA molecules
(J D) A shortage of amino acids v’

Scenarios that would affect translation efficiency include a mutation in the start codon, a ribosomal
malfunction, and a shortage of amino acids.

Predict the consequences of a ribosome malfunction on protein synthesis in a cell.

Hint: Think about the role of ribosomes in translation.
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A ribosome malfunction would likely lead to incomplete or incorrect protein synthesis, potentially
resulting in nonfunctional proteins and cellular dysfunction.

Which of the following best describes the relationship between transcription and translation?

Hint: Consider the order of these processes in gene expression.

(O A) Transcription is dependent on translation.

(O B) Translation occurs before transcription.

O C) Transcription provides the template for translation. v’
(O D) Translation and transcription are unrelated processes.

Transcription provides the template for translation, as mMRNA is synthesized from DNA and then
translated into proteins.

Analyze the following scenarios and determine which would likely lead to a faulty protein. (Select all
that apply)

Hint: Think about errors that can occur during gene expression.

(J A) Incorrect splicing of pre-mRNA v/

(J B) Mutation in the DNA coding region v’
(J C) Error in tRNA anticodon v/

(] D) Excessively poly-A tail addition

Scenarios that would likely lead to a faulty protein include incorrect splicing of pre-mRNA, mutation in the
DNA coding region, and error in tRNA anticodon.

Discuss how errors in transcription can lead to diseases, providing specific examples.

Hint: Consider the types of diseases associated with transcription errors.
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Errors in transcription can lead to diseases by producing malfunction proteins or nonfunctional
mRNA, such as in certain cancers or genetic disorders.

Part 3: Evaluation and Creation

Which method would be most effective in correcting a genetic disorder caused by a transcription
error?

Hint: Think about the approaches used in gene therapy.

O A) Gene therapy v

(O B) Protein supplementation
(O C) RNA interference

O D) Antibiotic treatment

Gene therapy would be the most effective method for correcting a genetic disorder caused by a
transcription error.

Evaluate the following approaches for enhancing protein synthesis in a laboratory setting. Which
are likely to be effective? (Select all that apply)

Hint: Consider methods that could increase the efficiency of translation.

(J A) Increasing ribosome concentration v’
(J B) Enhancing mRNA stability v’

(] C) Decreasing tRNA availability

(U) D) Reducing amino acid supply

Approaches likely to enhance protein synthesis include increasing ribosome concentration and
enhancing mRNA stability.

Design an experiment to test the effects of a new drug on the efficiency of transcription in human
cells. Include your hypothesis, methods, and expected outcomes.
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Hint: Think about how you would structure a scientific experiment.

/

The experiment should outline a clear hypothesis, detailed methods for testing transcription
efficiency, and expected outcomes based on the drug's mechanism of action.
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