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Part 1: Foundational Knowledge

What is the primary enzyme involved in the transcription process?

Hint: Think about the enzyme that synthesizes RNA.

(O A) DNA polymerase

O B) RNA polymerase v’
O C) Helicase

O D) Ligase

| The primary enzyme involved in transcription is RNA polymerase.

Which of the following are stages of transcription? (Select all that apply)

Hint: Consider the steps involved in synthesizing RNA from DNA.

(J A) Initiation v’

() B) Replication

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

| The stages of transcription include initiation, elongation, and termination.

Explain the role of promoters in the transcription process.

Hint: Consider how promoters interact with RNA polymerase.
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Promoters are DNA sequences that signal the start of transcription and help RNA polymerase
bind to the DNA.

List the three main steps of translation.
Hint: Think about the process of synthesizing proteins from mRNA.

1. Step 1

| Initiation
2. Step 2

| Elongation
3. Step 3

| Termination

| The three main steps of translation are initiation, elongation, and termination.

Which codon serves as the start codon in translation?

Hint: Recall the specific sequence that signals the beginning of protein synthesis.

O A) UAA
O B) UGA
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O C)AUG v
O D) UAG

| The start codon in translation is AUG.

Part 2: Understanding Concepts

What is the function of transcription factors during transcription?

Hint: Think about the role of proteins that assist in the transcription process.

(O A) They unwind the DNA double helix.

O B) They assist RNA polymerase in binding to the promoter. v’
(O C) They terminate the transcription process.

(O D) They synthesize RNA from DNA.

| Transcription factors assist RNA polymerase in binding to the promoter.

Which of the following statements about the genetic code are true? (Select all that apply)

Hint: Consider the characteristics of the genetic code.

(1J A) It is universal across all organisms. v’

(U] B) Each amino acid is coded by only one codon.

(J ©) It is redundant, meaning multiple codons can code for the same amino acid. v
(J D) It is composed of triplet codons. v’

| The genetic code is universal, redundant, and composed of triplet codons.

Describe the process of mMRNA processing after transcription.

Hint: Think about the modifications that mRNA undergoes before translation.
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| mRNA processing includes capping, polyadenylation, and splicing.

Part 3: Applying Knowledge

If a mutation occurs in the promoter region of a gene, what is the most likely outcome?

Hint: Consider how mutations in regulatory regions affect gene expression.

(O A) The gene will be transcribed more efficiently.

O B) The gene will not be transcribed. v’

(O C) The gene will be translated into a different protein.
(O D) The gene will be replicated incorrectly.

| The most likely outcome is that the gene will not be transcribed.

Which of the following modifications can occur to a protein after translation? (Select all that apply)

Hint: Consider the various post-translational modifications proteins can undergo.

(J A) Phosphorylation v/
(J B) Glycosylation v’
(J C) Methylation v’

('] D) Splicing

| Post-translational modifications include phosphorylation, glycosylation, and methylation.

Predict the impact on protein synthesis if a ribosome malfunctions during translation.

Hint: Think about the role of ribosomes in the translation process.

/7

| If aribosome malfunctions, protein synthesis may be halted or produce incomplete proteins.
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Part 4: Analyzing Relationships

During transcription, if RNA polymerase is unable to bind to the DNA, which component is most
likely malfunctionING?

Hint: Consider the role of the promoter in transcription initiation.

O A)tRNA

O B) Promoter v
(O C) Ribosome
(O D) Codon

| The most likely malfunction is in the promoter.

Analyze the following scenario: A cell is producing an abnormal protein. Which of the following
could be potential causes? (Select all that apply)

Hint: Consider various points in the gene expression process that could lead to abnormalities.

(J A) Mutation in the mRNA v

() B) Error in transcription v’

(J C) Incorrect tRNA anticodon pairing v/
(] D) Defective ribosome v’

Potential causes include mutation in the mRNA, error in transcription, incorrect tRNA anticodon pairing,
and defective ribosome.

Explain how redundancy in the genetic code can protect against mutations.

Hint: Think about how multiple codons can code for the same amino acid.

/

Redundancy in the genetic code allows for multiple codons to code for the same amino acid,
which can mitigate the effects of mutations.
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Part 5: Synthesis and Reflection

Which strategy would be most effective in designing a drug to inhibit transcription in bacteria?

Hint: Consider the mechanisms of transcription in prokaryotes.

(O A) TargetING ribosomal RNA

O B) Blocking RNA polymerase binding v’
(O C) Enhancing promoter activity

(O D) Inhibiting DNA replication

| Blocking RNA polymerase binding would be the most effective strategy to inhibit transcription.

Evaluate the following methods for their effectiveness in studying gene expression. Which would
provide the most direct measurement? (Select all that apply)

Hint: Consider the different levels at which gene expression can be measured.
(J A) Measuring mRNA levels v’

(] B) Analyzing protein activity v’

(] C) ObservING phenotypic changes

('] D) Sequencing DNA

Measuring mRNA levels and analyzing protein activity provide the most direct measurements of gene
expression.

Design an experiment to test the effects of a specific transcription factor on gene expression.
Include your hypothesis, methods, and expected resulits.

Hint: Think about how you would structure a scientific experiment.

VZ

The experiment should outline a clear hypothesis, methods for testing the transcription factor's
effects, and expected outcomes based on the hypothesis.
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