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Unlocking AP Biology Chapter 42: Your Complete Guide to Guided Reading 
Answers

Are you preparing for the AP Biology exam and feeling overwhelmed by the sheer volume of material? Chapter 42—

often a pivotal section covering Cell Cycle and Cell Division—can be especially challenging. Whether you’re a 

high �school senior, a college transfer, or a lifelong learner, having reliable, well �organized AP Bio chapter 42 guided 

reading answers is essential for mastering the concepts and boosting your confidence.

In this comprehensive guide, we’ll walk through the core themes of Chapter 42, present a curated list of guided

reading questions and their answers, explain the underlying biology, and offer practical study strategies. By the end

of this article, you’ll have a clear roadmap to tackle the AP exam and a deeper understanding of the cell cycle’s

intricacies.

Why Chapter 42 Matters in the AP Biology Curriculum

AP Biology’s curriculum is designed to mirror the depth and breadth of college biology courses. Chapter 42 typically 

focuses on the cell cycle—the series of events that a cell undergoes to grow, duplicate its DNA, and divide.

Mastery of this chapter is crucial for several reasons:

•  Exam Weight – The cell cycle is a central topic in the AP exam’s Cellular Processes section.

•  Conceptual Foundations – Understanding mitosis, meiosis, checkpoints, and DNA replication is essential for 

later chapters on genetics and evolution.

•  Critical Thinking – The AP exam emphasizes the ability to analyze and interpret data related to cell division 

and its regulation.

Because of its importance, many students turn to guided reading questions to test their comprehension and identify

weak spots. The following sections provide the answers you need, along with explanations that help you internalize

the material.

Overview of Chapter 42: Cell Cycle and Cell Division

Chapter 42 is divided into several key subtopics, each building on the last. Below is a concise summary of the main

sections:

1. The Phases of the Cell Cycle

•  Interphase – Includes G1, S, and G2 phases.

•  Mitotic Phase (M) – Encompasses prophase, metaphase, anaphase, telophase, and cytokinesis.

2. DNA Replication and Repair

•  Mechanisms of replication fork movement.

•  Enzymes involved (DNA polymerase, helicase, ligase).

•  DNA damage response and repair pathways.

3. Cell Cycle Checkpoints



•  G1/S Checkpoint – Ensures DNA integrity before replication.

•  G2/M Checkpoint – Verifies successful DNA replication.

•  Metaphase/Anaphase Checkpoint – Confirms correct chromosome alignment.

4. Mitosis vs. Meiosis

•  Key differences in chromosome number, genetic variation, and purpose.

•  Stages of meiosis I and II.

5. Regulation of the Cell Cycle

•  Role of cyclins and cyclin-dependent kinases (CDKs).

•  How external signals (growth factors, hormones) influence cell cycle progression.

6. Tumor Suppressors and Oncogenes

•  Functions of p53, Rb, and other regulatory proteins.

•  How mutations can lead to uncontrolled cell proliferation.

With this framework in mind, let’s dive into the guided reading questions that test each of these areas.

Guided Reading Questions and Answers

Below, we present a selection of common AP Bio Chapter 42 guided reading questions, followed by detailed

answers. Each answer includes a brief explanation to help reinforce your learning.

Question 1: What distinguishes the S phase from the G1 phase during interphase?

Answer:The S phase is the period of DNA synthesis, where the cell duplicates its chromosomes, whereas the G1

phase is a period of cell growth and normal metabolic activity before DNA replication begins.

Explanation:During G1, the cell increases in size, produces proteins and organelles, and prepares for DNA

replication. In contrast, the S phase involves the action of DNA polymerases that synthesize new strands, resulting

in a doubling of the cell’s DNA content.

Question 2: Which enzyme is responsible for unwinding the DNA helix during replication?

Answer: Helicase.

Explanation:Helicase breaks hydrogen bonds between base pairs, creating a replication fork that allows DNA

polymerase to add nucleotides to the newly forming strands.

Question 3: During metaphase, what ensures that sister chromatids are correctly aligned?

Answer:Spindle microtubules attach to the kinetochore region of each chromatid, and the metaphase plate

alignment is maintained by tension and the spindle assembly checkpoint.

Explanation:Proper alignment ensures that each daughter cell receives an identical set of chromosomes. The

spindle assembly checkpoint monitors attachment and tension, delaying anaphase until alignment is verified.

Question 4: How does the G2/M checkpoint prevent the progression of cells with damaged DNA?

Answer: It activates DNA repair mechanisms and, if damage is irreparable, triggers apoptosis or cell cycle arrest.

Explanation:The checkpoint involves proteins like p53 and ATM/ATR that sense DNA breaks, pause the cycle,

and either repair the damage or remove the defective cell from the population.

Question 5: What is the main genetic difference between mitosis and meiosis?



Answer:Mitosis produces diploid cells with identical genomes, while meiosis produces haploid gametes with half

the chromosome number and increased genetic variation due to crossing over and independent assortment.

Explanation:Mitosis is used for growth and repair, maintaining chromosomal consistency. Meiosis introduces

genetic diversity, essential for sexual reproduction.

Question 6: Which cyclin-CDK complex is primarily involved in the transition from G1 to S phase?

Answer: Cyclin D-CDK4/6.

Explanation:This complex phosphorylates the retinoblastoma protein (Rb), releasing E2F transcription factors that

activate S phase genes.

Question 7: What is the function of the tumor suppressor protein p53 during the DNA damage 
response?

Answer:p53 acts as a transcription factor that induces the expression of genes involved in cell cycle arrest, DNA

repair, or apoptosis.

Explanation:When DNA damage is detected, p53 accumulates, halting the cell cycle to allow repair or, if the

damage is severe, initiating programmed cell death to prevent tumor formation.

Question 8: Which of the following is NOT a characteristic of a metaphase spindle?

•  Microtubules emanate from centrosomes.

•  Chromatids are attached to kinetochores.

•  Centromeres are separated.

•  Microtubules form a bipolar spindle.

Answer: Centromeres are separated.

Explanation:During metaphase, centromeres remain attached to the sister chromatids; separation occurs during

anaphase.

Question 9: Why is the spindle assembly checkpoint crucial for preventing aneuploidy?

Answer:It ensures that all chromosomes are properly attached to the spindle before anaphase, preventing uneven

chromosome segregation.

Explanation:Aneuploidy—an abnormal number of chromosomes—can lead to developmental disorders and

cancers. The checkpoint monitors tension and attachment, delaying anaphase until all conditions are met.

Question 10: Which process contributes most to genetic variation during meiosis?

Answer: Crossing over during prophase I.

Explanation:Homologous chromosomes exchange genetic material, creating novel allele combinations that

increase genetic diversity among gametes.

Question 11: In the context of cell cycle regulation, what is the role of cyclin E?

Answer: Cyclin E partners with CDK2 to drive the cell from the G1 phase into the S phase.

Explanation:Cyclin E-CDK2 complex phosphorylates Rb, releasing E2F transcription factors that activate S phase

genes, including those for DNA replication.

Question 12: How does the presence of a double-stranded break in DNA trigger the activation of 
ATM/ATR kinases?



Answer:The break is recognized by sensor proteins that recruit ATM/ATR, which then phosphorylate downstream

effectors like p53 and CHK2.

Explanation:ATM primarily responds to double-stranded breaks, while ATR responds to single-stranded DNA.

Both pathways converge to halt the cell cycle and initiate repair mechanisms.

Question 13: What is the significance of the G1 checkpoint in cancer prevention?

Answer:It prevents cells with damaged DNA from entering S phase, reducing the chance of propagating

mutations that could lead to cancer.

Explanation:The G1 checkpoint involves sensors like p53 and the Rb pathway. Loss of function in these proteins

can lead to uncontrolled proliferation.

Question 14: During cytokinesis, which structure forms to divide the cytoplasm?

Answer: The contractile ring composed of actin and myosin filaments.

Explanation:The contractile ring constricts the cell membrane, forming a cleavage furrow that pinches the cell into

two daughter cells.

Question 15: Which of the following is a common effect of a loss-of-function mutation in the p53 
gene?

•  Enhanced DNA repair.

•  Increased apoptosis.

•  Uncontrolled cell proliferation.

•  Reduced cell cycle progression.

Answer: Uncontrolled cell proliferation.

Explanation:p53 is a tumor suppressor; its loss removes a critical checkpoint, allowing cells with DNA damage to

continue dividing.

Question 16: What distinguishes a somatic cell from a germ cell in terms of chromosome 
number?

Answer: Somatic cells are diploid (2n), while germ cells are haploid (n).
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