AAMC Biological and
Biochemical Foundations of
Living Systems (BB)
Full-Length (FL) 3 Practice
Test (Sample)

Study Guide

BY EXAMZIFY

Everything you need from our exam experts!

Sample study guide. For the full version with hundreds of questions, visit:
https://aamcbbfl3.examzify.com




Copyright © 2026 by Examzify - A Kaluba Technologies Inc. product.

ALL RIGHTS RESERVED.

No part of this book may be reproduced or transferred in any form or by any
means, graphic, electronic, or mechanical, including photocopying,
recording, web distribution, taping, or by any information storage retrieval
system, without the written permission of the author.

Notice: Examzify makes every reasonable effort to obtain accurate,
complete, and timely information about this product from reliable sources.

Sample study guide, visit https://aamcbbfl3.examzify.com
for the full version with hundreds of practice questions



Table of Contents

Copyright ..o e e 1
Table of Contents ...........cccociiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeaeens 2
INtroduction ...........ccccciciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir e ceeeeae 3
How to Use This Guide ............cccociiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieniinens 4
L1011 =13 0 ) 1 7 5
ANSWETS ...iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiteteeentaacacosentosentonsncossntosensoscnsanss 8
EXplanations ...........cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieiieetiacnttnenenes 10

LN T ] 1= 0 1 16




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. What does the term "tumor suppressor gene" refer to?
A. A gene that promotes cell division
B. A gene that helps prevent uncontrolled cell growth
C. A gene linked to the development of neoplasms

D. A gene that only expresses in the presence of mutations

2. What is the primary function of DNA methylation?
A. Promotion of gene expression
B. Silencing of gene expression
C. Enhancement of protein synthesis
D. Activation of transcription factors

3. What event causes a delay in the observed radioactivity of
Protein X after its synthesis?

A. The process of degradation of Protein X
B. Modification of the precursor to become the mature form
C. The immediate release of Protein X into circulation

D. Random distribution of radioactivity during synthesis

4. Which subunit is associated with the NDU gene's
regulation under hypoxic conditions?

A. Complex I

B. Complex I1
C. Complex III
D. Complex IV

5. Which enzyme catalyzes the reaction that converts succinyl
CoA to succinate?

A. Succlinate carboxylase

B. Succlinate dehydrogenase
C. Succlinate-CoA synthetase
D. Succlinate decarboxylase
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6. What metabolic process occurs during prolonged fasting
leading to ketone body production?

A. Glycogen synthesis
B. Protein catabolism
C. Fatty acid oxidation
D. Gluconeogenesis

7. What is the primary effect of hypoxia on the citric acid
cycle?

A. It is induced to produce more NADH
B. It is inhibited
C. It consumes more oxygen

D. It accelerates anabolic pathways

8. What describes the likely outcome of overexpressing
succinyl-CoA synthetase?

A. Decreased production of succinate
B. Enhanced levels of HIF

C. Increased oxidative phosphorylation rate
D. Reduction in cellular respiration

9. What type of mutation is indicated by a change from
thymine to cytosine?

A. Purine to purine

B. Purine to pyrimidine

C. Pyrimidine to purine

D. Pyrimidine to pyrimidine

10. Which statement best describes the energy metabolism of
slow-twitch muscle fibers?

A. They rely predominantly on anaerobic pathways.
B. They have a high rate of glycogen depletion.

C. They utilize aerobic metabolism efficiently.

D. They produce lactic acid quickly.
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Explanations




1. What does the term "tumor suppressor gene" refer to?
A. A gene that promotes cell division
B. A gene that helps prevent uncontrolled cell growth

C. A gene linked to the development of neoplasms
D. A gene that only expresses in the presence of mutations

The term "tumor suppressor gene" refers to a gene that helps prevent uncontrolled cell
growth. These genes play a crucial role in regulating the cell cycle and maintaining
genomic stability. When functioning normally, tumor suppressor genes produce proteins
that can repair DNA, control cell division, and initiate apoptosis (programmed cell death)
when necessary. This regulatory function is essential for preventing the development of
tumors, as it ensures that cells do not proliferate in an uncontrolled manner.
Abnormalities in tumor suppressor genes, such as mutations or deletions, can lead to a
loss of their protective functions, contributing to the development of cancer. Thus, their
primary role is to safeguard against malignancies by inhibiting excessive cell growth and
division. The other options do not accurately capture the fundamental role of these genes
in tumor suppression and cell growth regulation.

2. What is the primary function of DNA methylation?
A. Promotion of gene expression
B. Silencing of gene expression

C. Enhancement of protein synthesis
D. Activation of transcription factors

DNA methylation primarily serves the function of silencing gene expression. This process
involves the addition of a methyl group to the DNA molecule, typically at cytosine bases
in the context of CpG dinucleotides. When these methyl groups are added to promoter
regions of genes, they can inhibit the binding of transcription factors and other
necessary proteins, thereby reducing gene transcription. This mechanism plays a crucial
role in regulating gene expression, contributing to processes such as developmental
regulation, genomic imprinting, and repression of transposable elements. Whereas
promotion of gene expression and activation of transcription factors would involve
mechanisms that enhance the transcription of genes, these processes are not the primary
functions of DNA methylation. Enhancement of protein synthesis, while important in the
overall gene expression process, is not directly influenced by the methylation of DNA;
rather, protein synthesis is more related to the translation of mRNA into proteins after
transcription has already occurred. Thus, the primary role of DNA methylation distinctly
aligns with the silencing of gene expression.
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3. What event causes a delay in the observed radioactivity of
Protein X after its synthesis?

A. The process of degradation of Protein X
B. Modification of the precursor to become the mature form

C. The immediate release of Protein X into circulation
D. Random distribution of radioactivity during synthesis

The delay in the observed radioactivity of Protein X after its synthesis is attributed to the
modification of the precursor to become the mature form. After the initial synthesis of
proteins, they often undergo various post-translational modifications, such as
phosphorylation, glycosylation, or cleavage, which are crucial for their proper
functioning and stability. These modifications can take time, resulting in a lag between
synthesis and the detection of radioactivity associated with the fully processed protein.
In this context, the precursor form of Protein X must undergo these modifications before
being recognized by detection methods that would indicate radioactivity. The careful
timing and sequence of these biochemical processes are essential for the protein to
achieve its mature, functional state, thereby leading to an observable delay in
radioactivity. Other processes, such as degradation, immediate release into circulation,
or random distribution of radioactivity during synthesis, do not adequately account for
the specific delay associated with the required modifications prior to detection.

4. Which subunit is associated with the NDU gene's
regulation under hypoxic conditions?

A. Complex 1

B. Complex II
C. Complex III
D. Complex IV

The regulation of the NDU gene, which encodes a subunit of Complex I of the
mitochondrial electron transport chain, is primarily affected by hypoxic conditions.
Under low oxygen levels, the cell's metabolic demands shift, and the aerobic metabolism
becomes less efficient. In response to these conditions, the activity and expression of
Complex I play a crucial role in energy production. Complex I, also known as NADH
dehydrogenase, is the first enzyme in the mitochondrial respiratory chain, responsible for
transferring electrons from NADH to coenzyme Q. The NDU gene's products are
important for maintaining proper electron flow and ATP synthesis during periods of
oxygen scarcity. The regulation of the NDU gene facilitates the adaptation of
mitochondria to optimize energy production and adjust cellular respiration in response
to hypoxia. Other complexes, such as II, III, and IV, also participate in the electron
transport chain but are not directly linked to the specific regulation of the NDU gene in
hypoxic conditions. This distinct role of Complex I makes it the focal point for
understanding how cells adapt to low oxygen environments.
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5. Which enzyme catalyzes the reaction that converts succinyl
CoA to succinate?

A. Succlinate carboxylase
B. Succlinate dehydrogenase

C. Succlinate-CoA synthetase
D. Succlinate decarboxylase

The reaction that converts succinyl CoA to succinate is catalyzed by succinyl-CoA
synthetase. This enzyme plays a crucial role in the citric acid cycle, also known as the
Krebs cycle. During this reaction, succinyl CoA is converted into succinate, and in the
process, a molecule of GDP (or ADP) is phosphorylated to form GTP (or ATP). This step is
especially important because it represents one of the few direct instances of
substrate-level phosphorylation in the cycle, allowing for the generation of a high-energy
phosphate compound. Succinyl-CoA synthetase is a ligase, which signifies that it
facilitates the joining of two molecules or groups, specifically converting the high-energy
thioester bond in succinyl CoA into a usable form of energy. Understanding this process
is essential, as it connects the flow of energy through metabolic pathways to the
production of ATP or GTP, highlighting the integration of catabolic and anabolic
processes in cellular metabolism.

6. What metabolic process occurs during prolonged fasting
leading to ketone body production?

A. Glycogen synthesis
B. Protein catabolism
C. Fatty acid oxidation

D. Gluconeogenesis

During prolonged fasting, the body shifts its energy metabolism to adapt to the lack of
available glucose. One of the key processes that occurs is fatty acid oxidation, which is
the breakdown of fatty acids to produce energy. As fats are mobilized from adipose
tissue, they undergo beta-oxidation in the liver, leading to the generation of acetyl-CoA.
When carbohydrate availability is significantly reduced, such as during extended fasting,
the supply of oxaloacetate—necessary for the entry of acetyl-CoA into the citric acid
cycle—decreases. This leads to the accumulation of acetyl-CoA in the liver, which then
gets converted into ketone bodies (such as acetoacetate, beta-hydroxybutyrate, and
acetone) through a process called ketogenesis. Ketone bodies become an important
alternative fuel source, particularly for the brain and muscles, allowing the body to
maintain energy homeostasis during periods of low carbohydrate intake. The other
processes mentioned, while relevant in metabolism, do not primarily drive ketone body
production during fasting. Glycogen synthesis typically occurs when glucose levels are
adequate, protein catabolism refers to the breakdown of proteins for energy or amino
acids when necessary, and gluconeogenesis focuses on generating
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7. What is the primary effect of hypoxia on the citric acid
cycle?

A. It is induced to produce more NADH
B. It is inhibited

C. It consumes more oxygen

D. It accelerates anabolic pathways

Hypoxia, a condition characterized by low oxygen levels, primarily affects cellular
respiration, especially the citric acid cycle (also known as the Krebs cycle). Under
hypoxic conditions, there is a significant decrease in the availability of oxygen, which is
crucial for the electron transport chain, the final stage of aerobic respiration. In a
typical aerobic condition, the citric acid cycle generates electron carriers NADH and
FADH?2, which then feed into the electron transport chain to produce ATP through
oxidative phosphorylation. However, in hypoxia, the electron transport chain is
downregulated because it cannot efficiently use oxygen to create a proton gradient
necessary for ATP synthesis. As a result, the activity of the citric acid cycle is inhibited
because the energy that would typically be derived from the oxidation of NADH and
FADH?2 is either not being utilized efficiently or is reduced altogether. This inhibition
leads to a decreased production of ATP from both the citric acid cycle and the
subsequent electron transport chain, pushing the cell to rely more on anaerobic
pathways for energy generation. Consequently, the primary effect of hypoxia on the citric
acid cycle is that it is inhibited due to the lack of oxygen necessary for the complete
oxidation of the substrates processed in the cycle.

8. What describes the likely outcome of overexpressing
succinyl-CoA synthetase?

A. Decreased production of succinate
B. Enhanced levels of HIF
C. Increased oxidative phosphorylation rate

D. Reduction in cellular respiration

Overexpressing succinyl-CoA synthetase would likely enhance levels of HIF
(hypoxia-inducible factor). Succinyl-CoA synthetase is an enzyme involved in the citric
acid cycle, and its overexpression could lead to altered metabolic states, particularly in
relation to energy production and oxygen availability. When the production of
succinyl-CoA, a key intermediate in the citric acid cycle, increases, it can promote the
synthesis of succinate, a metabolite that plays a role in signaling pathways related to
hypoxia and energy status. Under conditions where energy production is manipulated,
cells may respond by stabilizing HIF, which is a transcription factor that activates genes
involved in anaerobic metabolism and adaptation to low oxygen levels. This stabilization
of HIF occurs because elevated succinate can inhibit prolyl hydroxylase enzymes, which
normally target HIF for degradation under sufficient oxygen conditions. Hence, with high
levels of succinyl-CoA synthetase and subsequent increases in succinate, there may be an
upregulation in HIF activity, leading to adaptations that promote survival in low oxygen
environments. Other options do not align with the outcome of succinyl-CoA synthetase
overexpression
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9. What type of mutation is indicated by a change from
thymine to cytosine?

A. Purine to purine

B. Purine to pyrimidine

C. Pyrimidine to purine

D. Pyrimidine to pyrimidine

The type of mutation indicated by a change from thymine to cytosine is classified as a
pyrimidine to pyrimidine mutation. Thymine and cytosine are both members of the
pyrimidine family of nucleobases, which also includes uracil. In this context, when one
pyrimidine (thymine) is replaced by another pyrimidine (cytosine), it falls under this
specific type of mutation. This distinction is critical in genetics as it affects how changes
in the nucleotide sequence can impact the structure and function of proteins. Different
mutations can lead to conservative or radical changes in the amino acid sequences of
proteins depending on the nature of the bases involved and their placement within the
genetic code. In this case, the mutation remains within the same category of
nucleobases, which often leads to a less drastic effect on the resulting protein compared
to a change that involves a purine, as it maintains the same chemical structure class.

10. Which statement best describes the energy metabolism of
slow-twitch muscle fibers?

A. They rely predominantly on anaerobic pathways.
B. They have a high rate of glycogen depletion.

C. They utilize aerobic metabolism efficiently.
D. They produce lactic acid quickly.

Slow-twitch muscle fibers, also known as type I fibers, are specialized for endurance and
prolonged activities. They are characterized by their ability to efficiently utilize aerobic
metabolism, which is the process of generating energy through the oxidation of
substrates in the presence of oxygen. These fibers are rich in mitochondria and contain a
high level of myoglobin, enabling them to effectively extract oxygen from the blood and
sustain energy production for extended periods of time. This reliance on aerobic
pathways means that slow-twitch fibers are designed to support activities that require
endurance, such as long-distance running or cycling, where energy needs to be sustained
over longer durations without the accumulative fatigue associated with anaerobic
pathways. As a result, they are less reliant on glycogen and lactic acid production, which
is more characteristic of fast-twitch muscle fibers that operate under anaerobic
conditions. The efficient use of aerobic metabolism in slow-twitch fibers allows them to
produce ATP while minimizing the accumulation of metabolic byproducts like lactic acid,
which can lead to muscle fatigue. This characteristic makes them crucial for activities
that require lasting strength and stamina.
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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://aamcbbfl3.examzify.com

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