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Introduction

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,
e Improve accuracy and speed,

* Review explanations to strengthen weak areas, and

e 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 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




1. In bacteria, the Shine-Dalgarno sequence aligns the

ribosome with the start codon by base pairing to which RNA
component?

A. Aligns the ribosome with the start codon via base pairing to
16S rRNA.

B. Initiates transcription by promoter binding.
C. Terminates translation at stop codon.

D. Is a ribozyme involved in splicing.

2. Which sugar is found in the backbone of DNA?
A. Deoxyribose
B. Ribose
C. Glucose
D. Fructose

3. What is an origin of replication and how do prokaryotes
and eukaryotes differ in origin structure?

A. An origin is a random site where replication begins without
proteins.

B. An origin is a DNA sequence where replication begins, with
prokaryotes typically having a single origin (oriC) with initiator
proteins, while eukaryotes have multiple origins with licensing
factors.

C. An origin is the site where transcription starts.
D. An origin is the site of DNA repair initiation.

4. What is the function of mRNA?
A. Stores Genetic Information
B. Catalyzes Peptide Bonds

C. Forms Ribosomes

D. Carries Genetic Information From DNA to Ribosome to Guide
Protein Synthesis

5. Which molecule brings amino acids to the ribosome and
recognizes codons on mRNA?

A. tRNA
B. mRNA
C. rRNA
D. DNA
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6. Which statement correctly compares prokaryotic and
eukaryotic transcription?

A. Prokaryotes use three RNA polymerases; transcription occurs
in the nucleus; translation is separated from transcription.

B. Prokaryotes use a single RNA polymerase; transcription is
coupled to translation; eukaryotes have three main RNA
polymerases I, II, III; transcription occurs in the nucleus with
processing before translation.

C. Prokaryotes synthesize mRNA with introns; eukaryotes do
not process mRNA.

D. Both use the same RNA polymerases; both undergo nuclear
processing.

7. Which enzyme unwinds the DNA double helix to enable
replication?

A. DNA Polymerase
B. Primase

C. DNA Helicase

D. Ligase

8. What is the difference between transcriptional and
translational regulation?

A. Transcriptional regulation controls synthesis of RNA from
DNA; translational regulation controls the efficiency and rate of
translating existing mRNA into protein.

B. Transcriptional regulation controls protein folding;
translational regulates RNA splicing.

C. Both regulate RNA synthesis; no difference.

D. Translational regulation controls DNA replication;
transcriptional regulates RNA splicing.

9. Why does the mitochondrial genetic code differ from the
universal code?

A. Mitochondria have their own ribosomes and tRNAs; some

codons are reinterpreted (e.g., AUA codes for methionine, UGA
codes for tryptophan in some mitochondria).

B. The universal code applies unchanged to mitochondria.
. Mitochondria do not use codons.

O

D. Mitochondria use an RNA-only translation system.
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10. What term describes the location where transcription
begins on the DNA, just upstream of the coding region?
A. Transcription start site
B. Promoter

C. Terminator
D. Exon
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Explanations




1. In bacteria, the Shine-Dalgarno sequence aligns the

ribosome with the start codon by base pairing to which RNA
component?

A. Aligns the ribosome with the start codon via base pairing to
16S rRNA.

B. Initiates transcription by promoter binding.
C. Terminates translation at stop codon.

D. Is a ribozyme involved in splicing.

The important idea is how the bacterial ribosome is positioned to start translation. The
Shine-Dalgarno sequence on the mRNA base pairs with a complementary region at the 3'
end of the 16S rRNA in the small ribosomal subunit. This base pairing pulls the start
codon into the correct place in the ribosome (the P site) so translation begins at the right
AUG and in the right frame. It’s a translation-initiation interaction, not a transcription

event, not a termination event, and not related to splicing. So the correct pairing is with
the 16S rRNA.

2. Which sugar is found in the backbone of DNA?
A. Deoxyribose
B. Ribose
C. Glucose

D. Fructose

DNA's backbone is made of alternating sugar and phosphate units linked by
phosphodiester bonds, giving the molecule its stable, directional structure. The sugar in
this backbone is deoxyribose, which lacks the OH group at the 2' carbon. That missing 2'
hydroxyl is what makes it "deoxy" and helps DNA stay more chemically stable over time.
In contrast, RNA uses ribose, which has a hydroxyl at the 2' position and is more reactive.
Glucose and fructose are hexose sugars used in metabolism, not components of nucleic
acid backbones. So the sugar in the backbone of DNA is deoxyribose.
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3. What is an origin of replication and how do prokaryotes
and eukaryotes differ in origin structure?

A. An origin is a random site where replication begins without
proteins.

B. An origin is a DNA sequence where replication begins, with
prokaryotes typically having a single origin (oriC) with initiator

proteins, while eukaryotes have multiple origins with licensing
factors.

C. An origin is the site where transcription starts.
D. An origin is the site of DNA repair initiation.

The key idea is that an origin of replication is a specific DNA sequence where DNA
replication begins, and it’s the starting point for assembling the replication machinery.
In prokaryotes, the chromosome is usually one circular piece with a single origin, called
oriC, where initiator proteins (like DnaA in bacteria) bind and help recruit helicase and
other factors to form a replication bubble and two bidirectional forks. In eukaryotes,
chromosomes are linear and typically have many origins. These origins must be licensed
before they fire in S phase, using licensing factors that load the MCM helicase complex
onto DNA (through interactions with the origin recognition complex and proteins like
Cdc6 and Cdtl). This licensing ensures that each segment of DNA is replicated once per
cell cycle and allows origins to be activated in a regulated, often chromatin-influenced,
pattern. So, an origin is a DNA sequence where replication starts, with prokaryotes
usually having a single origin (oriC) with initiator proteins, while eukaryotes have
multiple origins with licensing factors to control when and where replication begins. The
other ideas are off the mark because origins involve defined sequences and initiator

proteins, not random sites without proteins, and origins are not the transcription start
sites or DNA repair initiation sites.

4. What is the function of mRNA?
A. Stores Genetic Information
B. Catalyzes Peptide Bonds
C. Forms Ribosomes

D. Carries Genetic Information From DNA to Ribosome to Guide
Protein Synthesis

Messenger RNA serves as the messenger that carries the genetic information from DNA
to the ribosome, where that information is used to guide the sequence of amino acids in a
protein. It is produced by transcription from DNA and then provides the codon sequence
that directs ribosomes and tRNAs during translation. In other words, mRNA is the
template that translates genetic instructions into a growing polypeptide chain. The other
options describe roles for DNA (storing genetic information) or for the ribosome and its
components (catalyzing peptide bonds or forming ribosomes), not for mRNA itself.
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5. Which molecule brings amino acids to the ribosome and
recognizes codons on mRNA?

A. tRNA
B. mRNA
C. rRNA
D. DNA

Transfer RNA is the molecule that delivers amino acids to the ribosome and reads the
genetic message on mRNA through its anticodon. Each tRNA carries a specific amino
acid and has an anticodon loop that base-pairs with the codon on the mRNA inside the
ribosome, ensuring the correct amino acid is added according to the genetic code. The
amino acid attached to tRNA is linked by an aminoacyl-tRNA synthetase, making a
charged tRNA ready for incorporation during the elongation steps of translation. In
contrast, mRNA provides the codon sequence, rRNA forms the ribosome and helps
catalysis, and DNA stores the genetic information, but none of them actively deliver
amino acids to the growing polypeptide in the ribosome.

6. Which statement correctly compares prokaryotic and
eukaryotic transcription?

A. Prokaryotes use three RNA polymerases; transcription occurs
in the nucleus; translation is separated from transcription.

B. Prokaryotes use a single RNA polymerase; transcription is
coupled to translation; eukaryotes have three main RNA
polymerases I, 11, III; transcription occurs in the nucleus with
processing before translation.

C. Prokaryotes synthesize mRNA with introns; eukaryotes do
not process mRNA.

D. Both use the same RNA polymerases; both undergo nuclear
processing.

Transcription in prokaryotes versus eukaryotes is defined by the RNA polymerase used,
the cellular location of transcription, and the processing of the transcript. In bacteria, a
single RNA polymerase handles transcription, and because there is no nucleus,
translation can begin on the growing mRNA while it’s still being synthesized. In contrast,
eukaryotes rely on three main RNA polymerases (I, II, and III); transcription happens in
the nucleus, and the primary transcript must undergo processing—capping, splicing to
remove introns, and polyadenylation—before the mature mRNA is exported to the
cytoplasm for translation. The statement that describes these points—one RNA
polymerase in prokaryotes, transcription coupled to translation, three RNA polymerases
in eukaryotes, transcription in the nucleus with processing before translation—best
reflects the fundamental differences. Other options either misstate the number of RNA
polymerases in prokaryotes, or claim nuclear processing or coupling that doesn’t fit the
biology of these organisms.
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7. Which enzyme unwinds the DNA double helix to enable
replication?
A. DNA Polymerase
B. Primase
C. DNA Helicase
D. Ligase

Unwinding the DNA double helix is the essential first step to replication. This job is done
by DNA helicase, an enzyme that uses energy from ATP to break the hydrogen bonds
between base pairs, opening the double helix and creating a replication fork so each
strand can serve as a template. Once the strands are separated, DNA polymerases can
synthesize new DNA by adding nucleotides in the 5' to 3' direction. The primer is
supplied by primase to provide a starting point for synthesis, but primase itself does not
unwind DNA. Ligase then seals the gaps after synthesis, joining Okazaki fragments on
the lagging strand. So the enzyme responsible for unwinding the helix to enable
replication is DNA helicase.

8. What is the difference between transcriptional and
translational regulation?

A. Transcriptional regulation controls synthesis of RNA from
DNA; translational regulation controls the efficiency and rate of
translating existing mRNA into protein.

B. Transcriptional regulation controls protein folding;
translational regulates RNA splicing.

C. Both regulate RNA synthesis; no difference.

D. Translational regulation controls DNA replication;
transcriptional regulates RNA splicing.

Transcriptional regulation controls whether RNA is produced from DNA, affecting the
amount of mRNA available to make proteins. It acts at the level of transcription
initiation—promoter access, transcription factors binding, enhancers or repressors, and
chromatin state in eukaryotes—so turning a gene on or off changes how much mRNA is
synthesized in the first place. Translational regulation, by contrast, governs how
efficiently that existing mRNA is used to synthesize protein. It happens after
transcription and during translation initiation and ribosome engagement, influenced by
factors like initiation proteins, mRNA 5' UTR structure, ribosome availability, and
regulatory RNAs that can block or enhance translation. So the key difference is the step
they control: transcriptional regulation modulates RNA production from DNA, while
translational regulation modulates the conversion of that RNA into protein.
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9. Why does the mitochondrial genetic code differ from the
universal code?

A. Mitochondria have their own ribosomes and tRNAsS; some
codons are reinterpreted (e.g., AUA codes for methionine, UGA
codes for tryptophan in some mitochondria).

B. The universal code applies unchanged to mitochondria.
C. Mitochondria do not use codons.

D. Mitochondria use an RNA-only translation system.

Mitochondria carry their own translation machinery separate from the cytoplasmic
system, which allows certain codons to be reinterpreted. This difference arises from their
evolutionary origin as endosymbiotic bacteria and from having a limited set of tRNAs and
ribosomes tuned to mitochondrial needs. Because their translation components are
distinct, some codons are read differently than in the universal code. For example, in
many mitochondria, AUA does not code for isoleucine as it does in the standard code;
instead it codes for methionine. Likewise, UGA, which is a stop signal in the universal
code, can be read as tryptophan in mitochondria. These reassignments reflect the
specialized mitochondrial translation system and its reduced tRNA repertoire. The
universal code isn’t unchanged in mitochondria because their genetic translation context
is different, and they do produce proteins using their own ribosomes and tRNAs. The idea
that mitochondria use only RNA or that the universal code applies without change to
mitochondria isn’t correct; the evidence shows codon reassignments driven by their
distinct, mitochondria-specific translation machinery.

10. What term describes the location where transcription
begins on the DNA, just upstream of the coding region?

A. Transcription start site
B. Promoter

C. Terminator
D. Exon

Transcription begins at the transcription start site, the exact location on the DNA where
RNA polymerase starts synthesizing RNA. The first nucleotide transcribed defines the +1
position, so this site is the actual starting point of transcription. Just upstream of this
region lies the promoter, a regulatory sequence that helps recruit RNA polymerase and
transcription factors, but the promoter itself is not the point where transcription starts.
The terminator marks where transcription ends, and exons are the coding segments that
remain in the mature mRNA after processing.
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Next 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://dnastructurereplication.examzify.com

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