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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. Viral coats are built from protein subunits called
A. Capsids
B. Nucleotides
C. Capsomeres
D. Lipids

2. What carries the complement of a DNA sequence from the nucleus to the
ribosomes for protein synthesis?
A. mRNA
B. tRNA
C. rRNA
D. snRNA

3. Which termination mechanism requires the Rho protein?
A. Rho-independent
B. Promoter termination
C. Rho-dependent
D. Intrinsic termination

4. In semiconservative replication, how many original strands are present in
each daughter molecule?
A. Two
B. Zero
C. One
D. Three

5. Which cellular process uses the ribosome to translate mRNA into a
polypeptide?
A. Transduction
B. Translation
C. Replication
D. Transcription
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6. An _____ is a group of related genes under the control of one promoter site,
and they function to conserve resources.
A. Promoter unit
B. Operon
C. Gene cluster
D. Transcription unit

7. _____ proteins bind _____, and they work to decrease transcription.
A. Activators; Enhancers
B. Silencers; Enhancers
C. Repressors; Silencers
D. Transcription factors; Promoters

8. After helicase unzips DNA during replication, which proteins attach to keep
the strands separated?
A. Single-strand binding proteins
B. DNA polymerases
C. Histones
D. Ligases

9. Which term describes viruses that can remain dormant in the host genome
and later reactivate?
A. Lytic cycle
B. Budding cycle
C. Lysogenic cycle
D. Persistent cycle

10. Which enzyme is a subtype of DNA topoisomerase found in bacteria and
plants?
A. DNA gyrase
B. Topoisomerase I
C. DNA ligase
D. RNA polymerase
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Answers
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1. C
2. A
3. C
4. C
5. B
6. B
7. C
8. A
9. C
10. A
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Explanations
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1. Viral coats are built from protein subunits called
A. Capsids
B. Nucleotides
C. Capsomeres
D. Lipids

Viral coats are the protein shells that surround the genome, called capsids. The individual protein subunits that
assemble to form the capsid are capsomeres. These capsomeres come together to create the complete coat,
which can have different shapes depending on the virus. Nucleotides are the building blocks of nucleic acids, not
the coat; lipids form membranes, and while some viruses have envelopes, the shell itself is made from protein
subunits. Therefore, capsomeres is the correct term for the subunits that build the viral coat.

2. What carries the complement of a DNA sequence from the nucleus to the
ribosomes for protein synthesis?
A. mRNA
B. tRNA
C. rRNA
D. snRNA

The main idea is that the genetic message needs to be carried from the DNA in the nucleus to the ribosome
where proteins are built. This role is fulfilled by messenger RNA. During transcription, an RNA copy is made that
is complementary to the DNA template strand and resembles the DNA coding strand with uracil replacing
thymine. This mRNA exits the nucleus and provides the sequence that ribosomes read to assemble amino acids
into a protein.   Other RNA types have different jobs: transfer RNA ferry’s amino acids to the ribosome and
matches its anticodon to the mRNA codon, ribosomal RNA is a structural and catalytic part of the ribosome
itself, and small nuclear RNA participates in splicing pre-mRNA in the nucleus. Thus, only mRNA serves as the
information carrier from DNA to the ribosome for protein synthesis.

3. Which termination mechanism requires the Rho protein?
A. Rho-independent
B. Promoter termination
C. Rho-dependent
D. Intrinsic termination

The main concept is how transcription ends in bacteria and the specific role of the Rho protein. Rho-dependent
termination needs a protein factor, Rho, to function. Rho binds to a rut site on the newly made RNA and uses ATP
to move along the transcript toward the RNA polymerase. When it catches up to a paused polymerase, Rho
disrupts the RNA–DNA hybrid and releases the RNA, terminating transcription.  In contrast, intrinsic
(Rho-independent) termination doesn’t require any protein. It relies on the RNA forming a strong hairpin followed
by a string of uracils, which causes the polymerase to pause and dissociate on its own.  Promoter-associated
termination isn’t a separate mechanism in the same sense; termination generally occurs downstream of
promoters and can be either Rho-dependent or intrinsic. Therefore, the mechanism that requires the Rho protein
is the Rho-dependent termination.
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4. In semiconservative replication, how many original strands are present in
each daughter molecule?
A. Two
B. Zero
C. One
D. Three

Semiconservative replication means each daughter DNA molecule keeps one strand that was part of the original
duplex and pairs it with a newly synthesized strand. As the parental strands separate, each serves as a template
for a new complementary strand, so every daughter molecule ends up with one original strand and one newly
made strand. That’s why the correct count is one original strand per daughter molecule. The other options
describe concepts that don’t match how DNA actually replicates in cells (two original strands, zero original
strands, or three), which doesn’t occur in this process.

5. Which cellular process uses the ribosome to translate mRNA into a
polypeptide?
A. Transduction
B. Translation
C. Replication
D. Transcription

The main idea is translation—the process by which ribosomes convert the information in mRNA into a
polypeptide. During translation, the ribosome reads mRNA codons and works with tRNA molecules that bring the
matching amino acids. As each codon is read, the ribosome links the new amino acid to the growing chain,
forming peptide bonds and building a polypeptide until a stop codon ends synthesis. This occurs in the
cytoplasm (in prokaryotes) or in the cytoplasm of eukaryotic cells, with initiation, elongation, and termination
phases guiding the assembly.  Transcription, by contrast, is RNA synthesis from a DNA template and does not
involve the ribosome. Replication duplicates DNA, and transduction refers to viral transfer of genetic
material—neither process uses ribosomes to build polypeptides.

6. An _____ is a group of related genes under the control of one promoter site,
and they function to conserve resources.
A. Promoter unit
B. Operon
C. Gene cluster
D. Transcription unit

In bacteria, a group of related genes that share a single promoter and are transcribed together into one mRNA is
called an operon. This setup allows coordinated expression of all the enzymes needed for a pathway, so the cell
can turn on or off an entire process at once and conserve energy and resources. An operon typically includes a
promoter where RNA polymerase binds, an operator site that can bind a repressor to block transcription, and
several structural genes that encode the pathway's enzymes. Because they’re co-transcribed, the cell can
produce all the necessary proteins in one go when the pathway is needed, and halt production when it isn’t. The
lac operon is a classic example, with multiple enzymes encoded in one transcriptional unit and regulated in
response to lactose availability. Terms like promoter unit aren’t standard for this concept, a gene cluster simply
notes physical proximity without implying shared regulation, and a transcription unit refers to the piece of DNA
that is transcribed—which can be a single gene and doesn’t necessarily reflect a single promoter controlling
multiple genes.
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7. _____ proteins bind _____, and they work to decrease transcription.
A. Activators; Enhancers
B. Silencers; Enhancers
C. Repressors; Silencers
D. Transcription factors; Promoters

Transcriptional control happens when proteins bind DNA elements to modulate RNA polymerase activity. A
repressor protein binding to a silencer is the classic setup that lowers transcription. Silencers are DNA
sequences that recruit repressors (and often corepressors or chromatin-remodeling factors) to make the gene
less accessible or to block transcription machinery, so gene expression drops.  Why this fits best: the goal
described is to decrease transcription, and a repressor–silencer interaction directly accomplishes that by
opposing the transcriptional machinery.   Why the other pairings don’t fit: activators binding to enhancers
typically increase transcription, not decrease it; silencers refer to DNA elements rather than proteins, so
“silencers” as the binding proteins doesn’t describe a protein–DNA interaction that reduces transcription;
transcription factors binding promoters generally relate to initiation, and while some can repress, the common
positive association with promoters is activation or initiation rather than repression via a silencer.

8. After helicase unzips DNA during replication, which proteins attach to keep
the strands separated?
A. Single-strand binding proteins
B. DNA polymerases
C. Histones
D. Ligases

When helicase unwinds the DNA, the two exposed single strands tend to re-anneal or form secondary structures,
which would block replication. Single-strand binding proteins latch onto the exposed DNA strands, stabilizing
them and preventing base pairing between the strands. This keeps the strands separated and accessible for the
replication machinery to copy the DNA. They also help protect the exposed template and assist in coordinating
other replication proteins. The other enzymes listed have different roles: DNA polymerases synthesize new DNA,
histones package DNA into chromatin, and ligases seal Okazaki fragment nicks—none of these primarily
function to keep the strands separated after unwinding.

9. Which term describes viruses that can remain dormant in the host genome
and later reactivate?
A. Lytic cycle
B. Budding cycle
C. Lysogenic cycle
D. Persistent cycle

The lysogenic cycle describes viruses that can stay dormant by integrating their genome into the host’s DNA and
being replicated with the host cell without making new viruses. This quiet state can persist through many cell
divisions, and later, under certain conditions, the viral genome can reactivate and switch to the lytic cycle to
produce new virions and lyse the cell. The lytic cycle is the opposite: immediate replication and host destruction.
The budding cycle refers to how some enveloped viruses exit the cell, not dormancy. The persistent cycle isn’t
the standard term for a genome that hides in the host and can reactivate later. So, the term that fits dormancy
with potential reactivation is lysogenic cycle.
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10. Which enzyme is a subtype of DNA topoisomerase found in bacteria and
plants?
A. DNA gyrase
B. Topoisomerase I
C. DNA ligase
D. RNA polymerase

DNA topoisomerases manage DNA twist by cutting and rejoining strands. Type II topoisomerases cut both
strands and use ATP to pass another duplex through, changing the DNA's overall supercoiling. DNA gyrase fits
this role and is unique in bacteria (and in plant chloroplasts) for actively introducing negative supercoils into
DNA, which helps genome compaction and makes replication and transcription more efficient. This
characteristic—a bacterial/plant type II topoisomerase that creates negative supercoils—is why it’s the correct
choice.  Topoisomerase I, by contrast, is a type I enzyme that relieves supercoils by making single-strand breaks
and does not introduce negative supercoils. DNA ligase seals nicks in the DNA backbone but isn’t a
topoisomerase. RNA polymerase synthesizes RNA and doesn’t alter DNA supercoiling as its primary function.
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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://bootcampmoleculargenetics.examzify.com

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