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IntroductionIntroduction

Preparing for a certification exam can feel overwhelming, but with the right tools, it becomes
an opportunity to build confidence, sharpen your skills, and move one step closer to your
goals. At Examzify, we believe that effective exam preparation isn’t just about
memorization, it’s about understanding the material, identifying knowledge gaps, and
building the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional certification, or entry-level
qualification, this book offers structured practice to reinforce key concepts. You’ll find a
wide range of multiple-choice questions, each followed by clear explanations to help you
understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and aligned with the types
of questions and topics commonly found on official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but alongside other
resources like flashcards, textbooks, or hands-on training. For best results, we recommend
working through each question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question right the first
time, it’s about learning from your mistakes and improving over time. Stay focused, trust the
process, and know that every page you turn brings you closer to success.

Let’s begin.
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How to Use This GuideHow to Use This Guide

This guide is designed to help you study more effectively and approach your exam with
confidence. Whether you're reviewing for the first time or doing a final refresh, here’s how to
get the most out of your Examzify study guide:

1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what you need to focus on.
Your goal is to identify knowledge gaps early.

2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes). Review a handful of
questions, reflect on the explanations.

3. Learn from the Explanations

After answering a question, always read the explanation, even if you got it right. It reinforces
key points, corrects misunderstandings, and teaches subtle distinctions between similar
answers.

4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions. Revisit these
regularly and track improvements over time.

5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without pausing. Set a timer and
simulate test-day conditions to build confidence and time management skills.

6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions after a few days and
revisit explanations to reinforce learning. Pair this guide with other Examzify tools like
flashcards, and digital practice tests to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort always wins. Use this
guide flexibly, adapt the tips above to fit your pace and learning style. You've got this!
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Questions
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1. What is a silent allele and how can gene expression be silenced in
eukaryotes?
A. An allele that is expressed in all tissues.
B. Silencing occurs only at the transcriptional level.
C. A silent allele cannot be silenced by RNA interference.
D. A silent allele is not expressed due to imprinting, X-inactivation, or noise;

silencing can occur via DNA methylation, histone modifications, or RNAi.

2. During translation, what is the role of tRNA?
A. Brings amino acids to ribosome.
B. Synthesizes mRNA.
C. Replicates DNA.
D. Transports ribosomes.

3. Which molecule carries amino acids to the ribosome during translation?
A. mRNA
B. rRNA
C. DNA
D. tRNA

4. What is histone acetylation and how does it affect transcription?
A. Histone acetylation reduces DNA-histone interactions, opens chromatin, and

typically increases transcription.
B. It degrades histones to allow transcription.
C. Histone acetylation tightens chromatin, reducing transcription.
D. It acts to recruit ribosomes during translation.

5. What type of bonds form between nucleotides during transcription?
A. Hydrogen bonds
B. Phosphodiester bonds
C. Peptide bonds
D. Glycosidic bonds
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6. Which statement best describes the 5' cap and 3' poly(A) tail on mRNA?
A. 5' cap only
B. 3' poly(A) tail only
C. Both 5' cap and 3' poly(A) tail
D. Neither cap nor tail

7. What is the outcome of alternative splicing?
A. A single mRNA transcript is produced.
B. Different combinations of exons produce multiple mRNA transcripts and

protein isoforms.
C. All introns are kept intact in mature mRNA.
D. Splicing occurs only in prokaryotes.

8. Tamoxifen is used to treat certain breast tumours. In the liver, tamoxifen is
converted into an active substance called endoxifen. How does endoxifen
reduce the growth of these tumours?
A. Endoxifen binds to the estrogen receptor and activates transcription.
B. Endoxifen binds to the estrogen receptor and enhances estrogen signaling.
C. Endoxifen binds to the estrogen receptor and prevents estrogen binding,

blocking transcription.
D. Endoxifen has no effect on estrogen signaling.

9. What is the role of RNA polymerase in gene expression?
A. It synthesizes RNA from a DNA template.
B. It translates RNA into protein.
C. It replicates DNA.
D. It modifies histones during chromatin remodeling.

10. What is the function of a transcription factor?
A. Enzymes that synthesize RNA.
B. Transcription factors bind DNA at regulatory elements to control transcription,

either activating or repressing.
C. Proteins that unwind DNA during replication.
D. RNA molecules that enhance translation.
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Answers

Sample study guide, visit https://a2genecontofproteinsandgeneexpression.examzify.com
for the full version with hundreds of practice questions 8

SAMPLE



1. D
2. A
3. D
4. A
5. B
6. C
7. B
8. C
9. A
10. B

Sample study guide, visit https://a2genecontofproteinsandgeneexpression.examzify.com
for the full version with hundreds of practice questions 9

SAMPLE



Explanations

Sample study guide, visit https://a2genecontofproteinsandgeneexpression.examzify.com
for the full version with hundreds of practice questions 10

SAMPLE



1. What is a silent allele and how can gene expression be silenced in
eukaryotes?
A. An allele that is expressed in all tissues.
B. Silencing occurs only at the transcriptional level.
C. A silent allele cannot be silenced by RNA interference.
D. A silent allele is not expressed due to imprinting, X-inactivation, or noise;

silencing can occur via DNA methylation, histone modifications, or RNAi.
Silent alleles are not expressed in a given context because gene expression is controlled by epigenetic regulation
or random variation among cells. In mammals, this can happen for several reasons: imprinting, where only one
parental copy is expressed while the other is silenced; X-chromosome inactivation in females, which silences
one entire X chromosome; and random or “noisy” expression where stochastic differences cause a cell to skip
expression of one allele.  Gene silencing can occur through several mechanisms. DNA methylation, especially at
promoter CpG islands, tends to repress transcription by promoting a closed chromatin state. Histone
modifications, such as deacetylation or repressive methylation marks, also compact chromatin and reduce
transcription. RNA interference can target the RNA itself for degradation or block translation, and it can even
guide chromatin changes that promote silencing. All of these routes show that silencing isn’t limited to a single
level of control; it can act at transcriptional or post-transcriptional stages depending on the context.  So a silent
allele isn’t expressed due to mutation alone; it can be silenced by imprinting, X-inactivation, or random
regulation, and through DNA methylation, histone changes, or RNA interference.

2. During translation, what is the role of tRNA?
A. Brings amino acids to ribosome.
B. Synthesizes mRNA.
C. Replicates DNA.
D. Transports ribosomes.

tRNA acts as the adaptor that delivers the correct amino acid to the ribosome as the genetic code is read. Each
tRNA carries a specific amino acid and has an anticodon that base-pairs with a complementary codon on the
mRNA. This pairing ensures the ribosome adds the proper amino acid to the growing polypeptide chain. The
amino acid is attached to the tRNA by an aminoacyl-tRNA synthetase, ensuring fidelity. As translation proceeds,
tRNA molecules enter at the ribosome’s active site, donate their amino acids, and exit, allowing the next tRNA to
bring in its amino acid. tRNA does not synthesize mRNA, replicate DNA, or transport ribosomes.

3. Which molecule carries amino acids to the ribosome during translation?
A. mRNA
B. rRNA
C. DNA
D. tRNA

tRNA carries amino acids to the ribosome during translation. Each tRNA is matched to a specific amino acid by a
charging enzyme, attaching the amino acid to the tRNA’s end. It also carries an anticodon that pairs with the
codon on mRNA, ensuring the correct amino acid is brought in at the right step of protein synthesis. The
ribosome uses these charged tRNAs to form peptide bonds and extend the growing polypeptide chain. In
contrast, mRNA provides the codon sequence that specifies which amino acids to add, rRNA forms and helps
execute the ribosome’s catalytic and structural roles, and DNA stores the genetic information that is transcribed
into mRNA. So the carrier of amino acids to the ribosome is the tRNA, specifically the charged form that delivers
the amino acid during translation.
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4. What is histone acetylation and how does it affect transcription?
A. Histone acetylation reduces DNA-histone interactions, opens chromatin, and

typically increases transcription.
B. It degrades histones to allow transcription.
C. Histone acetylation tightens chromatin, reducing transcription.
D. It acts to recruit ribosomes during translation.

Histone acetylation is a modification where acetyl groups are added to lysine residues on histone tails by
histone acetyltransferases. This neutralizes part of the histone’s positive charge, reducing its attraction to the
negatively charged DNA. The result is a more open chromatin structure (euchromatin), which makes DNA more
accessible to transcription factors and RNA polymerase, leading to increased transcription. Deacetylation
reverses this, tightening the chromatin and generally reducing transcription. The idea that histone acetylation
degrades histones or tightens chromatin, or that it recruits ribosomes for translation, doesn’t fit the mechanism
or the process—acetylation modulates accessibility for transcription in the nucleus, not translation.

5. What type of bonds form between nucleotides during transcription?
A. Hydrogen bonds
B. Phosphodiester bonds
C. Peptide bonds
D. Glycosidic bonds

The bonds that hold the RNA chain together are phosphodiester bonds. As transcription proceeds, each new
ribonucleotide is added to the growing RNA strand by a condensation reaction that links the 3' hydroxyl of the
existing sugar to the 5' phosphate of the incoming nucleotide, forming a covalent phosphodiester linkage and
releasing pyrophosphate. This creates the sugar–phosphate backbone of the RNA. Hydrogen bonds, on the other
hand, stabilize base pairing (A–U and G–C) between strands or within RNA structures, but they do not join
nucleotides along the backbone. Peptide bonds connect amino acids in proteins, and glycosidic bonds connect
sugars in carbohydrates, so they aren’t the bonds forming during RNA transcription.

6. Which statement best describes the 5' cap and 3' poly(A) tail on mRNA?
A. 5' cap only
B. 3' poly(A) tail only
C. Both 5' cap and 3' poly(A) tail
D. Neither cap nor tail

In mature eukaryotic mRNA, there is both a 5' cap and a 3' poly(A) tail. The 5' cap is a modified guanine
nucleotide added very early in transcription; it helps recruit the ribosome to start translation and protects the 5'
end from degradation, while also facilitating export from the nucleus. The 3' poly(A) tail is added after
transcription and consists of a long stretch of adenines; it protects the mRNA from exonucleases, enhances
stability, and, with poly(A)-binding proteins, boosts translation efficiency by helping ribosomes recycle. Because
both features contribute to stability and efficient translation, the statement that mRNA has both is the best
description. Note that some exceptions exist (like certain histone mRNAs that lack a poly(A) tail), but the
common case for most eukaryotic mRNA includes both.
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7. What is the outcome of alternative splicing?
A. A single mRNA transcript is produced.
B. Different combinations of exons produce multiple mRNA transcripts and

protein isoforms.
C. All introns are kept intact in mature mRNA.
D. Splicing occurs only in prokaryotes.

Alternative splicing lets a single gene create multiple mRNA transcripts by using different combinations of
exons. During RNA processing, the cell can include or skip certain exons, or use different splice sites, so several
distinct mature mRNAs arise from one gene. Those varying transcripts lead to different protein products, or
isoforms, expanding the range of proteins the gene can produce. That’s why the outcome described is that
different combinations of exons produce multiple mRNA transcripts and protein isoforms.  The other ideas don’t
fit: producing only one mRNA ignores the variability introduced by alternative splicing; keeping all introns in
mature mRNA isn’t how splicing works (introns are typically removed, with occasional intron retention as a
special case); and splicing is a hallmark of eukaryotic gene expression, not something limited to prokaryotes.

8. Tamoxifen is used to treat certain breast tumours. In the liver, tamoxifen is
converted into an active substance called endoxifen. How does endoxifen
reduce the growth of these tumours?
A. Endoxifen binds to the estrogen receptor and activates transcription.
B. Endoxifen binds to the estrogen receptor and enhances estrogen signaling.
C. Endoxifen binds to the estrogen receptor and prevents estrogen binding,

blocking transcription.
D. Endoxifen has no effect on estrogen signaling.

Endoxifen works by blocking estrogen-driven growth signals in breast tissue. The estrogen receptor is a
transcription factor: when estrogen binds it, the receptor activates transcription of genes that promote cell
proliferation. Endoxifen binds to the estrogen receptor and acts as an antagonist in breast tissue, preventing
estrogen from binding effectively and blocking the receptor’s ability to drive transcription. With estrogen
signaling suppressed, the expression of estrogen-responsive genes decreases and tumor cell growth slows. This
is why the answer focuses on endoxifen binding to the receptor and preventing estrogen binding, thereby
blocking transcription.

9. What is the role of RNA polymerase in gene expression?
A. It synthesizes RNA from a DNA template.
B. It translates RNA into protein.
C. It replicates DNA.
D. It modifies histones during chromatin remodeling.

RNA polymerase is the enzyme that carries out transcription, converting the information in a DNA sequence into
an RNA molecule. It binds to a gene’s promoter, unwinds the DNA, and uses ribonucleotides to synthesize RNA
in the 5' to 3' direction, producing the transcript that will guide protein production or function as RNA itself. This
step is the bridge between DNA and gene expression, turning genetic instructions into an RNA product that can
be used for protein synthesis or other cellular roles. The other activities are carried out by different components:
translating RNA into protein is done by the ribosome during translation, DNA replication is performed by DNA
polymerase and associated enzymes, and histone modification during chromatin remodeling is part of
epigenetic regulation, not RNA polymerase activity.
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10. What is the function of a transcription factor?
A. Enzymes that synthesize RNA.
B. Transcription factors bind DNA at regulatory elements to control transcription,

either activating or repressing.
C. Proteins that unwind DNA during replication.
D. RNA molecules that enhance translation.

Transcription factors regulate gene expression by binding to specific DNA sequences in regulatory regions such
as promoters and enhancers. This binding helps recruit or block RNA polymerase II and other coactivators or
corepressors, so the gene’s transcription is either turned on or off. They act as activators or repressors and can
be modulated by cellular signals like hormones or phosphorylation, giving precise control over when a gene is
expressed.  This isn’t about making RNA themselves—that’s the job of RNA polymerase. It isn’t about unwinding
DNA during replication—that task belongs to helicases. And it isn’t about RNA molecules that boost
translation—that’s a different layer of gene expression control, separate from transcription initiation.
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Next StepsNext Steps

Congratulations on reaching the final section of this guide. You've taken a meaningful step
toward passing your certification exam and advancing your career.

As you continue preparing, remember that consistent practice, review, and self-reflection
are key to success. Make time to revisit difficult topics, simulate exam conditions, and track
your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love to hear from you.
Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://a2genecontofproteinsandgeneexpression.examzify.com

We wish you the very best on your exam journey. You've got this!
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