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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 the basic structural unit of chromatin?
A. A lipid droplet.
B. A single RNA molecule.
C. A protein complex that binds membranes.
D. The basic structural unit of chromatin, consisting of proteins and DNA.

2. Approximately how many nuclear pore complexes are present in a typical
nucleus?
A. About 200.
B. About 2000.
C. About 20,000.
D. About 2.

3. Which RNA processing event occurs in the nucleus but not in the
cytoplasm?
A. Capping
B. Polyadenylation
C. Splicing
D. Export

4. What is a notable property of the nuclear envelope during cell division?
A. It remains intact
B. It doubles in thickness
C. It breaks down during nuclear division
D. It becomes part of the plasma membrane

5. Which chromatin remodeling complex reposition or evict nucleosomes to
alter DNA accessibility and regulate transcription?
A. SWI/SNF remodelers reposition or evict nucleosomes to alter DNA

accessibility and regulate transcription
B. DNA methyltransferases modify DNA methylation
C. ISWI remodelers reposition or evict nucleosomes
D. Topoisomerases relieve DNA supercoiling
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6. Which structure in the nucleus is most directly associated with RNA export
readiness and quality control?
A. The mitochondrion
B. The endoplasmic reticulum
C. The cytosol
D. The nuclear pore complex (NPC) with associated export receptors and

inspectors

7. Which statement best describes what determines nuclear import versus
export signals?
A. NLS plays a role in protein import, but NES is not involved in export
B. NLS directs import into the nucleus; NES directs export to the cytoplasm
C. NLS directs export from the nucleus; NES directs import into the nucleus
D. NLS and NES signals are found only in prokaryotes

8. What do NLS and NES stand for, and what is their general role in
nuclear-cytoplasmic trafficking?
A. NLS stands for nucleolar localization signal; NES stands for nucleolar export

signal; They direct splicing
B. NLS stands for nuclear localization signal; NES stands for nuclear export

signal; They direct import into the nucleus; export to cytoplasm; both recognized
by receptors

C. NLS stands for nuclear lateral signal; NES stands for nuclear export signal;
They degrade proteins

D. NLS stands for nuclear localization signal; NES stands for nuclear export
signal; They only direct import

9. Which nuclear structure cannot be clearly visualized with standard electron
microscopy due to insufficient density?
A. Nucleolus.
B. Chromatin.
C. Nuclear lamina and pores.
D. Ribosomes.
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10. Which statement describes classical nuclear localization signals (NLS)
and their transport receptors?
A. NLS are lipid signals recognized by the NPC.
B. NLS are hydrophobic sequences recognized by exportins.
C. Classical NLS are short basic amino acid sequences recognized by

importin-α/β to ferry proteins into the nucleus.
D. NLS sequences are long glycosylated motifs recognized by ribosomes.
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Answers
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1. D
2. B
3. C
4. C
5. A
6. D
7. B
8. B
9. C
10. C
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Explanations
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1. What is the basic structural unit of chromatin?
A. A lipid droplet.
B. A single RNA molecule.
C. A protein complex that binds membranes.
D. The basic structural unit of chromatin, consisting of proteins and DNA.

The basic unit of chromatin is the nucleosome, formed when about 147 base pairs of DNA wrap around a core of
histone proteins (an octamer made up of two copies of each of H2A, H2B, H3, and H4). This packaging allows
long DNA molecules to be compacted inside the nucleus and, through further folding, into higher-order
structures that regulate access to genetic information. The presence of DNA with histones distinguishes
chromatin from other cellular components, and this arrangement influences which genes can be transcribed. The
other options describe components unrelated to chromatin structure: lipid droplets store fats, a single RNA
molecule is a gene product, and a protein complex that binds membranes relates to membranes rather than
chromatin.

2. Approximately how many nuclear pore complexes are present in a typical
nucleus?
A. About 200.
B. About 2000.
C. About 20,000.
D. About 2.

Nuclear pore complexes are the gateways that regulate traffic between the nucleus and the cytoplasm. The
nucleus needs many of these gateways to move large molecules like RNA and ribosomal subunits out and
various proteins in, so the nuclear envelope is studded with numerous pores. In a typical eukaryotic cell nucleus,
the surface area of the envelope and the demand for fast, selective transport lead to a count in the thousands.
Estimates commonly place the number around two thousand, which balances the need for efficient exchange
with the physical limits of assembling and maintaining such complexes.  If there were only a handful of pores,
transport would bottleneck; if there were tens of thousands, the envelope would carry an unrealistically dense
array of gateways. So the best approximation for a typical nucleus is about two thousand.

3. Which RNA processing event occurs in the nucleus but not in the
cytoplasm?
A. Capping
B. Polyadenylation
C. Splicing
D. Export

Splicing is the RNA processing step that takes place in the nucleus to remove introns from the pre-mRNA,
producing a continuous coding sequence. This occurs in the nucleus because the spliceosome machinery, made
of small nuclear ribonucleoproteins (snRNPs) and other proteins, operates on the nascent transcript during
maturation, before the mRNA is exported to the cytoplasm. In contrast, 5′ capping and 3′ polyadenylation also
happen in the nucleus as part of maturation, and export is the transport of the mature mRNA out of the nucleus
to the cytoplasm rather than a processing step within the cytoplasm. Therefore, splicing uniquely represents a
nucleus-restricted processing event.
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4. What is a notable property of the nuclear envelope during cell division?
A. It remains intact
B. It doubles in thickness
C. It breaks down during nuclear division
D. It becomes part of the plasma membrane

During cell division the nuclear envelope must open up so spindle fibers can reach and attach to the
chromosomes. The envelope breaks down in early mitosis when lamins are phosphorylated, causing the nuclear
lamina to disassemble and the nuclear pores to disassemble as well. This breakdown creates space for
microtubules to interact with chromosomes and ensures they can be properly aligned and separated. After the
chromosomes are divided, the envelope re-forms around each set of chromosomes in telophase, restoring the
double-membrane boundary and nuclear pores. So, it breaks down during nuclear division rather than staying
intact, thickening, or becoming part of the plasma membrane.

5. Which chromatin remodeling complex reposition or evict nucleosomes to
alter DNA accessibility and regulate transcription?
A. SWI/SNF remodelers reposition or evict nucleosomes to alter DNA

accessibility and regulate transcription
B. DNA methyltransferases modify DNA methylation
C. ISWI remodelers reposition or evict nucleosomes
D. Topoisomerases relieve DNA supercoiling

Chromatin remodeling complexes use energy from ATP to move or remove histone octamers, changing how
accessible DNA is to transcription factors and RNA polymerase. The SWI/SNF remodelers are especially known
for actively sliding nucleosomes along DNA or evicting them, which exposes promoter and enhancer DNA and
helps initiate or regulate transcription. This ability to open up chromatin by repositioning or removing
nucleosomes directly links chromatin structure to transcriptional control, making SWI/SNF remodelers the right
example for how chromatin remodeling alters DNA accessibility to regulate gene expression. In contrast, DNA
methyltransferases modify DNA methylation without changing nucleosome positions, ISWI remodelers primarily
affect nucleosome spacing and higher-order compaction rather than eviction to open chromatin, and
topoisomerases adjust DNA supercoiling rather than nucleosome positioning.

6. Which structure in the nucleus is most directly associated with RNA export
readiness and quality control?
A. The mitochondrion
B. The endoplasmic reticulum
C. The cytosol
D. The nuclear pore complex (NPC) with associated export receptors and

inspectors
RNA transcripts are processing into export-ready ribonucleoprotein particles in the nucleus, and their ability to
exit depends on a quality-check system at the nuclear envelope. The nuclear pore complex serves as the gate,
working with export receptors and inspectors to verify that RNAs have been properly processed. This checkpoint
ensures features like correct splicing, capping, and polyadenylation are in place before the transcript can pass
through the NPC into the cytoplasm. The NPC’s selective channel—nudged by export receptors bound to the
mRNPs and coordinated by surveillance factors—provides directionality and safeguards against exporting faulty
RNAs. The other structures aren’t involved in this export gate: mitochondria and the endoplasmic reticulum
serve different cellular roles, and the cytosol is the compartment the RNA enters after export, not the site of the
export check.
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7. Which statement best describes what determines nuclear import versus
export signals?
A. NLS plays a role in protein import, but NES is not involved in export
B. NLS directs import into the nucleus; NES directs export to the cytoplasm
C. NLS directs export from the nucleus; NES directs import into the nucleus
D. NLS and NES signals are found only in prokaryotes

Nuclear trafficking is guided by distinct localization signals: an NLS triggers entry into the nucleus, while an NES
triggers export to the cytoplasm. The NLS is recognized by import receptors (importins/karyopherins), guiding
the cargo through the nuclear pore complex into the nucleus. The NES is a leucine-rich motif that binds export
receptors (exportins like CRM1) in concert with Ran-GTP, forming a complex that exits the nucleus and releases
cargo in the cytoplasm as Ran-GTP is hydrolyzed. This directional system ensures proteins shuttle to the right
compartment.  The other statements misstate how these signals work. NESs are essential for export, not absent
from export processes, and NLSs do not direct export. Also, these signals are characteristic of eukaryotic cells
with nuclei; prokaryotes lack a nucleus, so NLS/NES signals aren’t a feature of their cellular trafficking. Proteins
can have both signals and shuttle between compartments depending on conditions.

8. What do NLS and NES stand for, and what is their general role in
nuclear-cytoplasmic trafficking?
A. NLS stands for nucleolar localization signal; NES stands for nucleolar export

signal; They direct splicing
B. NLS stands for nuclear localization signal; NES stands for nuclear export

signal; They direct import into the nucleus; export to cytoplasm; both recognized
by receptors

C. NLS stands for nuclear lateral signal; NES stands for nuclear export signal;
They degrade proteins

D. NLS stands for nuclear localization signal; NES stands for nuclear export
signal; They only direct import

The main idea is that these signals guide where a protein goes inside the cell, using receptors to move it through
the nuclear envelope. An NLS, or Nuclear Localization Signal, marks proteins to be imported into the nucleus,
while an NES, or Nuclear Export Signal, marks proteins to be exported from the nucleus to the cytoplasm. These
sequences are recognized by transport receptors (importins for import, exportins for export) that shuttle the
cargo through the nuclear pore complex. The directionality comes from the Ran GTPase gradient: Ran-GTP in the
nucleus helps release the cargo there, while Ran-GDP in the cytoplasm recycles the transport machinery. So,
their general role is to control bidirectional nuclear–cytoplasmic trafficking, not to direct splicing or degradation,
and they do not indicate nucleolar localization.
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9. Which nuclear structure cannot be clearly visualized with standard electron
microscopy due to insufficient density?
A. Nucleolus.
B. Chromatin.
C. Nuclear lamina and pores.
D. Ribosomes.

Electron microscopy relies on contrast from electron-dense material to reveal structures. Structures rich in
nucleic acids and ribonucleoproteins, like the nucleolus, chromatin, and ribosomes, bind heavy-metal stains well
and stand out clearly. The nuclear lamina and nuclear pore complexes, on the other hand, are protein-based and
relatively low in intrinsic density, forming a delicate mesh beneath the inner nuclear membrane and spanning the
envelope. Because their density is modest, standard electron microscopy doesn’t provide strong contrast for
them, so they’re not clearly visualized without additional techniques that enhance contrast or resolution.

10. Which statement describes classical nuclear localization signals (NLS)
and their transport receptors?
A. NLS are lipid signals recognized by the NPC.
B. NLS are hydrophobic sequences recognized by exportins.
C. Classical NLS are short basic amino acid sequences recognized by

importin-α/β to ferry proteins into the nucleus.
D. NLS sequences are long glycosylated motifs recognized by ribosomes.

Classical nuclear localization signals are short, positively charged sequences rich in lysine and arginine that tag
a protein for import into the nucleus. These signals are specifically recognized by the importin-α/β receptor
complex: importin-α binds the NLS, while importin-β interacts with the nuclear pore to ferry the cargo through
the pore into the nucleus. Inside the nucleus, Ran-GTP binds the importins, triggering release of the cargo. This
pathway is distinct from export mechanisms, which use exportins and export signals to move cargo out of the
nucleus. The other statements mischaracterize NLS as lipid-based signals, hydrophobic motifs for exportins, or
glycosylated motifs for ribosomes, none of which describe classical nuclear import.
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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://nucleusstructurefunction.examzify.com

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