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Chapter 19 Bacteria and Viruses Section Review 1 Answer Key

Welcome to the definitive guide for mastering Chapter 19 Bacteria and Viruses Section Review 1 Answer Key.

Whether you’re a biology student tackling a mid �term, a professional preparing for a certification exam, or simply

curious about the microscopic world that shapes our health, this comprehensive resource will walk you through

every concept, question, and answer you need to know. We’ll break down the core topics, explain key mechanisms,

and provide a clear, concise answer key that helps reinforce your understanding.

In this article, you’ll find:

•  Contextual background on the chapter’s focus

•  Detailed summaries of bacterial and viral fundamentals

•  Commonly tested concepts and why they matter

•  A full answer key to Section Review 1 with explanations

•  Study strategies and additional resources

Let’s dive in and transform complex microbiology into clear, digestible knowledge.

1. Overview of Chapter 19: Bacteria and Viruses

Chapter 19 serves as a pivotal bridge between basic microbial structure and applied clinical relevance. It covers:

1.  Bacterial Cell Structure – from cell wall composition to plasmids.

2.  Modes of Bacterial Reproduction and Mutation – binary fission, conjugation, transformation, and 

transduction.

3.  Viral Life Cycles – attachment, penetration, replication, assembly, and release.

4.  Host Immune Responses – innate versus adaptive immunity against microbes.

5.  Diagnostic Techniques – Gram staining, PCR, ELISA, and culture methods.

6.  Treatment and Prevention – antibiotics, antivirals, vaccines, and infection control.

Understanding these areas is essential for answering Section Review 1 questions accurately. The review tests not

only memorization but also the ability to apply concepts to real �world scenarios.

2. Key Concepts for Bacterial Pathogens

2.1 Cell Wall and Structural Variations

Bacterial cells are distinguished by their cell wall composition, which determines Gram staining results:

•  Gram �Positive – thick peptidoglycan layer, teichoic acids, retains crystal violet.

•  Gram �Negative – thin peptidoglycan, outer membrane with lipopolysaccharide (LPS), does not retain crystal 

violet.

These differences influence antibiotic susceptibility. For instance, penicillin targets peptidoglycan synthesis, making

Gram �positive organisms more vulnerable.



2.2 Reproductive Strategies and Genetic Exchange

Bacteria can exchange genetic material through:

•  Conjugation – plasmid transfer via pili.

•  Transformation – uptake of free DNA from the environment.

•  Transduction – bacteriophage �mediated DNA transfer.

These mechanisms drive the rapid spread of antibiotic resistance genes, a major public health concern.

2.3 Virulence Factors

Pathogenic bacteria possess specific traits that enhance infection:

•  Adhesins – surface proteins that bind host tissues.

•  Enzymes – proteases, hyaluronidases that degrade host barriers.

•  Toxins – exotoxins (e.g., diphtheria toxin) and endotoxins (LPS).

•  Biofilms – communities protected by extracellular polymeric substances.

Recognizing these factors is key to answering questions about disease mechanisms and treatment options.

3. Key Concepts for Viral Pathogens

3.1 Viral Genome Types

Viruses can carry either DNA or RNA, and their genomes may be single � or double �stranded:

•  Single �stranded DNA (ssDNA)

•  Double �stranded DNA (dsDNA)

•  Single �stranded RNA (ssRNA) – positive �sense (+) or negative �sense ("�)

•  Double �stranded RNA (dsRNA)

Genome type influences replication strategy and antiviral drug targets.

3.2 Life Cycle Overview

The viral life cycle typically follows five stages:

1.  Attachment – receptor binding via viral surface proteins.

2.  Penetration – entry into the host cell.

3.  Uncoating – release of viral genome.

4.  Replication & Transcription – synthesis of viral components.

5.  Assembly & Release – formation of new virions and exit (lytic or budding).

Each step presents therapeutic opportunities, such as entry inhibitors or protease inhibitors.

3.3 Immune Evasion Strategies

Viruses have evolved mechanisms to avoid immune detection:

•  Antigenic drift and shift (influenza)

•  Latency (herpesviruses)

•  Interference with antigen presentation (HIV)

Understanding these tactics is crucial for vaccine design and treatment planning.

4. Frequently Tested Topics in Section Review 1



Section Review 1 often emphasizes the following themes:

1.  Distinguishing Gram �positive vs. Gram �negative bacteria.

2.  Identifying antibiotic mechanisms and resistance patterns.

3.  Describing viral replication strategies for both DNA and RNA viruses.

4.  Explaining host immune responses to bacterial and viral infections.

5.  Applying diagnostic methods to specific clinical scenarios.

6.  Choosing appropriate treatment regimens based on pathogen type.

Focusing on these areas will maximize your performance on the review.

5. Chapter 19 Bacteria and Viruses Section Review 1 Answer Key

Below is a curated answer key for the Section Review 1 questions typically found in Chapter 19. Each answer

includes a brief explanation to reinforce the underlying concept. If you encounter variations in wording, the core

principle remains the same.

Question 1: Which of the following statements best describes the primary difference between 
Gram �positive and Gram �negative bacteria?

•  Answer: Gram �positive bacteria have a thick peptidoglycan layer that retains crystal violet, while Gram �negative 

bacteria possess a thin peptidoglycan layer surrounded by an outer membrane containing lipopolysaccharide.

•  Explanation: The differential staining reflects structural differences that influence antibiotic susceptibility and 

immune recognition.

Question 2: A patient presents with a urinary tract infection caused by E. coli. Which of the 
following virulence factors is most responsible for colonization of the urinary tract?

•  Answer: Adhesins such as type 1 fimbriae that bind uroplakin receptors on bladder epithelial cells.

•  Explanation: Fimbriae enable bacterial adherence, preventing washout by urine flow.

Question 3: Which antibiotic class targets bacterial cell wall synthesis by inhibiting 
transpeptidase activity?

•  Answer: ;"��Æ�7F�Ò��çF–&–÷F–72�†P.g., penicillins, cephalosporins).

•  Explanation: ;"��Æ�7F�×2�&–æB�Fò��Væ–6–ÆÆ–â��&–æF–ær��&÷FV–ç0, disrupting cross �linking of peptidoglycan strands.

Question 4: During viral replication, which of the following is true for positive �sense RNA viruses?

•  Answer: The viral RNA genome can function directly as mRNA for protein synthesis upon entry into the host 

cell.

•  Explanation: Positive �sense RNA is already in the correct orientation for translation by host ribosomes.

Question 5: Which diagnostic technique is most appropriate for detecting a viral infection when 
the pathogen is intracellular and requires amplification of its genetic material?

•  Answer: Polymerase chain reaction (PCR).

•  Explanation: PCR amplifies viral nucleic acids, enabling detection even at low viral loads.

Question 6: A patient with influenza A infection receives a medication that blocks the viral 
neuraminidase enzyme. What is the clinical benefit of this drug?

•  Answer: It prevents release of new virions from infected cells, thereby reducing viral spread and shortening 

illness duration.

•  Explanation: Neuraminidase inhibitors (e.g., oseltamivir) limit the budding of influenza virions.

Question 7: Which of the following best describes the mechanism of action of a macrolide 
antibiotic?



•  Answer: Inhibition of the 50S ribosomal subunit, blocking translocation during protein synthesis.

•  Explanation: Macrolides bind to the 50S subunit, preventing peptide chain elongation.

Question 8: In a patient with a suspected bacterial meningitis, which diagnostic test is most rapid 
and reliable for confirming the presence of Gram �negative rods?

•  Answer: Cerebrospinal fluid (CSF) Gram stain followed by culture.

•  Explanation: Gram stain provides immediate visual evidence of bacterial morphology, while culture confirms 

identity.

Question 9: Which viral protein is essential for the assembly of the HIV capsid and is a target for 
antiretroviral therapy?

•  Answer: Gag polyprotein (particularly the capsid domain).

•  Explanation: Gag directs assembly of viral components; inhibitors targeting Gag interfere with virion formation.

Question 10: A bacterial pathogen produces a toxin that inactivates a host cell's elongation 
factor G (EF �G). Which toxin is responsible?

•  Answer: C. difficile toxin B (TcdB).
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