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AP Biology Chapter 45 Guided Reading Assignment Answers

Welcome to your comprehensive guide on the AP Biology Chapter 45 guided reading assignment. Whether you're
a high school student preparing for the AP exam, a teacher looking for resources, or a tutor supporting a student,
this article will walk you through the essential concepts, provide sample questions with detailed answers, and give
practical study strategies. By the end, you'll have a clear roadmap to master the material and confidently tackle the
guided reading section of the exam.

What Is Chapter 45 About?

In the AP Biology curriculum, Chapter 45 focuses on Genetics. It covers the mechanisms of DNA replication,
transcription, translation, and the genetic basis of inheritance. Students explore Mendelian genetics, non Mendelian
patterns, gene expression regulation, and the genetic tools that drive modern research. This chapter is crucial
because it lays the groundwork for understanding how traits are passed on and how genetic variation fuels
evolution.

Key Topics Covered
¢ DNA Structure and Replication
e Transcription and Translation
¢ Mendelian and Non Mendelian Inheritance
¢ Gene Regulation in Prokaryotes and Eukaryotes
e Population Genetics and Evolutionary Forces
* Genetic Engineering and Biotechnology

Understanding the Guided Reading Assignment

The AP Biology guided reading assignments are designed to deepen your comprehension of chapter material
through targeted questions. They often require you to apply concepts, analyze data, and synthesize information.
For Chapter 45, the guided reading focuses on the flow of genetic information and the mechanisms that control
gene expression.

Typical guided reading questions might ask you to:

e Explain how a specific mutation can affect protein function.

¢ Predict the outcome of a genetic cross using a Punnett square.

* Interpret data from a gene expression experiment.

¢ Describe how population genetics principles explain observed allele frequencies.

Sample Guided Reading Questions & Answers

Question 1: DNA Replication Fidelity

Prompt:A point mutation occurs in the DNA polymerase gene, changing a single amino acid in the active site.
Predict how this mutation might affect DNA replication fidelity and the potential cellular consequences.



Answer:DNA polymerase’s active site is critical for correctly matching nucleotides during replication. A single
amino acid change can alter the enzyme’s binding affinity or catalytic activity, leading to increased misincorporation
rates. Consequently, the fidelity of DNA replication decreases, raising the mutation rate throughout the genome.
Elevated mutagenesis can cause genomic instability, potentially triggering cell cycle arrest, apoptosis, or oncogenic
transformations if key regulatory genes are affected.

Question 2: Transcriptional Regulation in Prokaryotes

Prompt: Describe how the lac operon in E. coliresponds to the presence of lactose and glucose, and explain the
role of the lac repressor and CAP protein.

Answer:The lac operon contains genes required for lactose metabolism. When lactose is absent, the lac repressor
binds the operator, blocking RNA polymerase. Upon lactose entry, allolactose binds the repressor, inducing a
conformational change that releases the operator, allowing transcription. Glucose presence reduces cyclic AMP
levels, limiting CAP (catabolite activator protein) binding. Since CAP enhances transcription by recruiting RNA
polymerase, low cAMP (high glucose) diminishes lac operon expression, prioritizing glucose metabolism.

Question 3: Mendelian Genetics

Prompt:In a monohybrid cross, a heterozygous pea plant (Aa) is crossed with a homozygous recessive plant (aa).
What phenotypic ratio is expected in the F , generation?

Answer:The cross Aa x aa produces gametes A or a from the heterozygote and only a from the homozygous
recessive. The resulting genotypes in F « are Aa (heterozygous) and aa (homozygous recessive). Self crossing F * (Aa
x Aa) yields a 3:1 phenotypic ratio: 75% dominant phenotype (A) and 25% recessive phenotype (a). Therefore, the

F , generation will display a 3:1 ratio.

Question 4: Gene Expression in Eukaryotes

Prompt: Explain how histone acetylation affects gene expression in eukaryotic cells.

Answer:Histone acetylation neutralizes positive charges on lysine residues, reducing the affinity between histones
and DNA. This loosens chromatin structure, forming euchromatin, which is accessible to transcription factors and
RNA polymerase. As a result, gene expression increases. Conversely, deacetylation condenses chromatin into
heterochromatin, silencing gene transcription. Thus, histone acetylation acts as a positive regulator of gene
expression.

Question 5: Population Genetics

Prompt:A population of 1,000 individuals shows a 30% frequency of allele A and a 70% frequency of allele a.
Assuming Hardy—Weinberg equilibrium, calculate the expected genotype frequencies.

Answer:Under Hardy—Weinberg, genotype frequencies are p?, 2pq, g2 Here, p = 0.30 (A), g = 0.70 (a). p2=0.09 V'
9% AA, 2pq = 0.42 " 42% Aa, g2 = 0.49 " 49% aa. Thus, we expect 9% homozygous dominant, 42% heterozygous,
and 49% homozygous recessive individuals.

Question 6: Gene Therapy

Prompt: Discuss how CRISPR Cas9 can be used to correct a pathogenic point mutation in a patient’s genome.

Answer:CRISPR Cas9 employs a guide RNA (gRNA) complementary to the target DNA sequence. Cas9
introduces a double strand break at the mutation site. The cell repairs this break via homology directed repair (HDR)
if a donor template with the correct sequence is supplied, thereby correcting the mutation. Alternatively,

non homologous end joining (NHEJ) can disrupt the mutant allele. Successful editing restores normal gene function,



offering therapeutic potential for monogenic diseases.

Strategies for Tackling Guided Reading Questions

1. Read the Passage Thoroughly

Guided reading questions often rely on specific details from the textbook passage. Skim the passage first, then

read it carefully, highlighting key terms such as “mutation,” “allele,” “promoter,” and “selection.” Understanding the

context ensures accurate answer construction.

2. Identify the Core Concept

Before answering, determine what concept the question tests—DNA replication, gene regulation, or population
genetics. This focus prevents you from getting lost in extraneous details.

3. Use Visual Aids

Draw diagrams for processes like transcription or the lac operon. Visual representation helps you see relationships
and reduces the chance of misinterpretation.

4. Practice with Past AP Exams

Past AP Biology exams contain similar guided reading questions. Practice these to familiarize yourself with the
exam format and to refine your answering style.

5. Review the AP Biology Course Description

The College Board’s course description outlines learning objectives for each chapter. Aligning your answers with
these objectives can improve clarity and demonstrate mastery.

Common Pitfalls and How to Avoid Them

e Over Simplification: Avoid vague statements. Provide specific mechanisms or data when possible.

« Misinterpretation of Data: Double check calculations in population genetics or Mendelian ratios.

 Ignoring Context: Guided reading often references a particular experimental setup; ensure your answer
reflects that context.

¢ Ignoring Terminology: Use AP level vocabulary (e.g., “allele frequency,” “dominant phenotype,” “homologous
recombination”).

Additional Resources for Chapter 45

Textbooks & Study Guides

e Campbell Biology, 11th Edition — Chapter 45
¢ Holt & Rittle-Johnson, AP Biology Study Guide
* Kaplan AP Biology Review

Online Platforms

¢ Khan Academy: Genetics and Molecular Biology playlists
e Quizlet: Flashcards on DNA replication, transcription, and translation
¢ College Board AP Classroom: Official practice materials and sample responses

Interactive Simulations

e PhET Interactive Simulations — DNA Replication
¢ BioDigital Human — Gene Expression Pathways



¢ Genetics Society of America — Virtual Labs

Study Schedule for Chapter 45

Day 1-2: Review DNA structure, replication, and proofreading mechanisms.

Day 3—4: Study transcription and translation processes, including mRNA processing.
Day 5-6: Focus on Mendelian genetics: monohybrid, dihybrid, and epistasis crosses.
Day 7-8: Explore gene regulation in prokaryotes and eukaryotes.

Day 9-10: Delve into population genetics and evolutionary genetics.

Day 11-12: Practice guided reading questions and review answers.

Day 13: Take a full practice test covering Chapter 45.

Day 14: Review mistakes, clarify doubts, and reinforce weak areas.
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Final Thoughts

Mastering the AP Biology Chapter 45 guided reading assignment requires a solid grasp of molecular genetics,
careful reading of the textbook passage, and the ability to apply concepts to new scenarios. By using the sample
questions and strategies above, you'll develop a systematic approach to answer any guided reading question
confidently.

Remember, the key to success lies in understanding the underlying principles, practicing regularly, and reviewing
your answers for clarity and accuracy. Good luck on your AP Biology exam!
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