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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,
* 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 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. Thymine is which of the following in DNA?
A. Ribose sugar
B. Nitrogen-containing base found in DNA
C. Purine base
D. Hydrogen bond donor

2. How do chromatin structure changes influence transcriptional
accessibility?
A. Chromatin structure does not affect transcription.

B. Nucleosome positioning and histone modifications regulate chromatin

compaction; euchromatin is accessible and transcriptionally active, while
heterochromatin is repressed.

C. Only DNA sequence matters; chromatin does not influence transcription.
D. Histone modifications degrade DNA to regulate transcription.

3. What type of bond holds the DNA base pairs together across the two
strands?

A. Covalent bonds

B. lonic bonds

C. Van der Waals interactions
D. Hydrogen bonds

4. The process of removes exons to create a different protein from
the same gene.

A. alternative mRNA splicing
B. gene duplication

C. RNA editing

D. protein folding

5. Describe the difference between transformation and transfection.

A. Transformation refers to uptake of DNA by bacteria; transfection refers to
introduction of DNA into eukaryotic cells; both enable gene expression in hosts.

B. Transformation refers to uptake of DNA by bacteria; transfection refers to
introduction of DNA into prokaryotic cells.

C. Transformation uses viral vectors; transfection uses liposomes.
D. They are identical processes.
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6. Which statement accurately describes the result of transcription in human
cells?

A. DNA is transcribed into a complementary double-stranded DNA molecule
B. DNA is transcribed into tRNA by RNA polymerase Il

C. DNA is transcribed into a protein

D. DNA is transcribed into a single-stranded mRNA

7. Information in DNA and RNA is stored in the sequence of the nitrogenous
bases. Information is contained in which component?

A. Sugars

B. Nitrogenous bases
C. Phosphate groups
D. Amino acids

8. In GWAS, how are disease-associated SNPs identified?
A. They do not require large sample sizes
B. They sequence entire genomes of individuals to identify rare variants
C. They prove causation between SNPs and disease

D. They compare allele frequencies in cases and controls to identify associations

9. In meiosis, how does independent assortment contribute to genetic
variation?

A. Homologous chromosomes orient randomly during metaphase |, producing
diverse combinations of maternal and paternal chromosomes in gametes.

B. Crossing over alone generates variation.

C. Independent assortment occurs only in mitosis.

D. Variation arises only from mutation, not from meiosis.

10. What are the two main DNA repair pathways after a CRISPR-Cas9 induced
break, and how do they differ?

A. Base excision repair fixes the damage without changing the sequence;
mismatch repair corrects replication errors.

B. Mismatch repair fixes replication errors by correcting base mismatches; base
excision repair removes damaged bases.

C. Nonhomologous end joining repairs with high fidelity using a template;
homologous recombination uses a template for exact edits.

D. Nonhomologous end joining often introduces indels; homologous directed
repair uses a repair template to introduce precise edits.
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Explanations




1. Thymine is which of the following in DNA?
A. Ribose sugar
B. Nitrogen-containing base found in DNA

C. Purine base
D. Hydrogen bond donor

Thymine is a nitrogen-containing base found in DNA. It belongs to the pyrimidine class, one of the four bases
that encode genetic information in DNA, and it attaches to the deoxyribose sugar in the DNA backbone. It is not a
sugar itself (that would be ribose or deoxyribose), and it is not a purine (those are adenine and guanine). In the
DNA double helix, thymine pairs with adenine through two hydrogen bonds, helping to stabilize the structure.
This combination of being a DNA base, specifically a pyrimidine, is what makes the correct description.

2. How do chromatin structure changes influence transcriptional
accessibility?

A. Chromatin structure does not affect transcription.

B. Nucleosome positioning and histone modifications regulate chromatin
compaction; euchromatin is accessible and transcriptionally active, while
heterochromatin is repressed.

C. Only DNA sequence matters; chromatin does not influence transcription.
D. Histone modifications degrade DNA to regulate transcription.

Chromatin architecture controls access to DNA for transcription. The way DNA is packaged—how nucleosomes
are positioned and which histone marks decorate their tails—determines whether transcriptional machinery can
reach promoter and enhancer regions. When nucleosomes cover a promoter, or when repressive histone marks
are present, the DNA is less accessible and transcription is repressed. In contrast, remodeling that shifts or
removes nucleosomes near a gene, along with histone acetylation and other activating marks, loosens the
chromatin and makes the DNA accessible to RNA polymerase Il and transcription factors, enabling transcription.
Euchromatin is the open, accessible form associated with active transcription, while heterochromatin is the
condensed, less accessible form associated with repression. DNA methylation can further reinforce repression
by promoting a closed chromatin state. This combination of nucleosome positioning and histone modifications,
rather than DNA sequence alone, sets how readily a gene is transcribed.

3. What type of bond holds the DNA base pairs together across the two
strands?

A. Covalent bonds

B. lonic bonds

C. Van der Waals interactions
D. Hydrogen bonds

Base pairing across the two DNA strands is held together by hydrogen bonds between complementary bases.
These non-covalent bonds are individually weak, but many of them together provide enough stability to keep the
double helix intact while still allowing the strands to separate when needed for replication or transcription.
Adenine pairs with thymine via two hydrogen bonds, and guanine pairs with cytosine via three hydrogen bonds,
which explains why GC-rich regions are more stable. The covalent bonds in DNA form the backbone of each
strand rather than the cross-strand links, and while van der Waals interactions help with base stacking inside the
same strand, they are not the links that bind the two strands together.
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4. The process of removes exons to create a different protein from
the same gene.

A. alternative mRNA splicing

B. gene duplication
C. RNA editing
D. protein folding

Differential RNA processing through alternative splicing lets a single gene produce multiple protein isoforms by
including or excluding certain exons during maturation of the mRNA. After transcription, the initial transcript is
processed to remove introns and join exons, but sometimes specific exons are skipped in some transcripts.
Skipping an exon means that part of the coding sequence is not included in the mature mRNA, so the produced
protein has a different amino acid sequence and often a different function. This mechanism expands the variety
of proteins a single gene can generate without changing the DNA sequence. Other options don't fit this
description because gene duplication creates extra copies of the gene rather than changing how a single
transcript is processed; RNA editing tweaks individual nucleotides within the RNA without removing exons; and
protein folding occurs after translation to shape the final three-dimensional structure, not to alter which exons
are present in the protein-coding sequence.

5. Describe the difference between transformation and transfection.

A. Transformation refers to uptake of DNA by bacteria; transfection refers to
introduction of DNA into eukaryotic cells; both enable gene expression in hosts.

B. Transformation refers to uptake of DNA by bacteria; transfection refers to
introduction of DNA into prokaryotic cells.

C. Transformation uses viral vectors; transfection uses liposomes.
D. They are identical processes.

Both terms describe how foreign DNA gets into cells to drive gene expression, but they apply to different kinds of
cells. In bacteria, transformation means the uptake of naked DNA from the surrounding environment by
competent cells. Once inside, the DNA—often a plasmid—can be replicated and expressed using the bacterial
transcription and translation machinery, and selective markers help identify cells that carry the new DNA. In
contrast, introducing DNA into eukaryotic cells is called transfection. This delivery is usually achieved with
methods like liposomes, electrical pulses, or viral vectors, and the DNA must reach the nucleus to be transcribed
and translated by the cell's machinery. Expression can be transient or, if the DNA integrates or a replicating
vector is used, more stable. So, the difference hinges on the host organism and the delivery approach:
transformation for bacteria, transfection for eukaryotic cells, with both ultimately aiming to get gene expression
in the host.

6. Which statement accurately describes the result of transcription in human
cells?

A. DNA is transcribed into a complementary double-stranded DNA molecule
B. DNA is transcribed into tRNA by RNA polymerase Il

C. DNA is transcribed into a protein

D. DNA is transcribed into a single-stranded mRNA

Transcription converts a DNA template into a single-stranded RNA molecule that is complementary to that
template. In human cells, the main product for protein-coding genes is messenger RNA (mRNA), which is made
by RNA polymerase Il. This RNA is then processed (capping, splicing, polyadenylation) to become mature mRNA,
which is subsequently translated into a protein. So the result of transcription is a single-stranded RNA transcript,
not a double-stranded DNA, not tRNA produced by RNA polymerase I, and not a protein directly.
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7. Information in DNA and RNA is stored in the sequence of the nitrogenous
bases. Information is contained in which component?

A. Sugars
B. Nitrogenous bases

C. Phosphate groups
D. Amino acids

The information carried by DNA and RNA is stored in the sequence of nitrogenous bases along the nucleic acid
strand. The order of these bases—adenine, thymine (DNA)/uracil (RNA), cytosine, and guanine—codes genetic
information, with specific sequences marking genes and regulatory regions. The sugars and phosphate groups
form the backbone that holds the bases in place, giving the molecule its structure, but they do not vary in a way
that encodes information. Amino acids are the building blocks of proteins and are specified by the base
sequences, not stored as information themselves. So the component that actually carries the informational
content is the nitrogenous bases.

8. In GWAS, how are disease-associated SNPs identified?
A. They do not require large sample sizes
B. They sequence entire genomes of individuals to identify rare variants
C. They prove causation between SNPs and disease
D. They compare allele frequencies in cases and controls to identify associations

In GWAS, the idea is to identify variants that occur more often in people with the disease than in people without it
by comparing allele frequencies across large groups. Researchers genotype many individuals, separating them
into cases and controls, and test each SNP to see if the frequency of a particular allele differs between the
groups in a way that is unlikely to be due to chance. If an allele is more common in cases, it's flagged as
disease-associated, pointing to a genomic region that may influence risk. However, this shows association, not
causation, because the signal can arise from nearby causal variants linked to the tested SNP. Because millions
of variants are examined, strong statistical corrections for multiple testing are needed and large sample sizes
help detect small effects. Traditional GWAS uses genotyping arrays to survey common variants rather than
sequencing entire genomes; sequencing-based studies exist but address things a bit differently.

9. In meiosis, how does independent assortment contribute to genetic
variation?

A. Homologous chromosomes orient randomly during metaphase |, producing
diverse combinations of maternal and paternal chromosomes in gametes.

B. Crossing over alone generates variation.
C. Independent assortment occurs only in mitosis.
D. Variation arises only from mutation, not from meiosis.

The main concept is that random orientation of homologous chromosome pairs during meiosis | creates
different combinations of maternal and paternal chromosomes in gametes. As pairs line up on the metaphase
plate, which member of each pair goes to each daughter cell is independent and unpredictable. This means the
assortment of paternal or maternal chromosomes received by a gamete varies, producing many possible genetic
combinations. If there are n chromosome pairs, there are 2*n possible gamete chromosome sets from
independent assortment alone (humans have 2423, over 8 million combinations), and this variety is further
expanded when crossing over during prophase I shuffles alleles between homologs. The other options miss that
this source of variation comes from how entire chromosomes are separated, that meiosis—not mitosis—handles
this process, and that mutation is another, separate contributor to variation rather than the sole source.
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10. What are the two main DNA repair pathways after a CRISPR-Cas9 induced
break, and how do they differ?

A. Base excision repair fixes the damage without changing the sequence;
mismatch repair corrects replication errors.

B. Mismatch repair fixes replication errors by correcting base mismatches; base
excision repair removes damaged bases.

C. Nonhomologous end joining repairs with high fidelity using a template;
homologous recombination uses a template for exact edits.

D. Nonhomologous end joining often introduces indels; homologous directed
repair uses a repair template to introduce precise edits.

When a CRISPR-Cas9 cut creates a double-strand break, the cell mainly uses two repair routes: nonhomologous
end joining (NHEJ) and homology-directed repair (HDR). NHEJ is the quick, default fix that joins the broken ends
without a template, which often introduces small insertions or deletions (indels) and can disrupt the gene. HDR,
on the other hand, uses a supplied DNA template with matching sequences around the break to guide a precise
edit, allowing targeted changes or insertions. The statement captures this difference: NHEJ often yields indels,
while HDR uses a repair template to achieve precise edits. This contrast is why the option is correct. Other repair
pathways mentioned are more about single-base damage or replication errors and aren't the main routes after a
CRISPR-induced double-strand break.
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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://dnabiology.examzify.com

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




