Theme-Integrated Lesson Plans

Title: Attack of the Viruses!
Grade: 9-10
Subject: Biology
Length of Lesson: 2 Blocks
Standards: North Carolina Standard Course of Study Objective 4.03 Assess, describe
and explain adaptations affecting survival and reproductive success: Disease causing
viruses and microorganisms.
Abstract: Discover the anatomical structure and infection mechanisms of a virus in the
human body and develop a detailed understanding of the life cycle of a virus and the
human body’s reaction to a viral infection.
Essential Question(s):

What is a virus and how does it infect humans?

Instructional Strategies:
Activation of Prior Knowledge/Purpose: Preview of vocabulary by creating word
wall definition pictures for each of the vocabulary words: Bacteriophage, capsid, host
cell, lysogenic cycle, lytic cycle, prion, provirus, retrovirus, reverse transcriptase, viroid,
virus, DNA, RNA
Engaging the content: After a technology integrated lesson of the basic content,
students will build three dimensional models of a virus to learn the essential components.
After this, they will walk through a kinesthetic exercise modeling the replication cycle of
a virus. Students will watch a movie that demonstrates the body’s response to a viral
infection followed by a detailed class discussion and lesson on the mechanisms of human
immune response.
Summarizing/Assessment: Students will complete a letter to an absent student
detailing the specific points they learned from the lesson.
Resources/Materials needed: 11 X 17 paper for each student, markers, crayons,
colored pencils, overhead projector and computer with powerpoint and media player,
digital file of Discovery School’s Biology Concepts – Viruses, Styrofoam cups for the
capsid head of the bacteriophage, pipe cleaners for the legs of the virus, and a colored
pipe cleaner for the bacteriophage DNA

.
Student Assessment: End of section worksheet assignment 18.1
Websites: N/A
Handouts/File Attachments: Vocabulary Preview Exercise, Letter to an Absent Student,
Slide Masters, Vocablulary Sheets
Notes from Author: Modify as needed. Slides and worksheets © by Glencoe/McGraw
Hill

ATTACK OF THE VIRUS
Activation of Prior Knowledge – Previewing Vocabulary
MATERIALS: Each student will need to be supplied with an 11 x 17 sheet of
paper folded down the center of the paper to form a booklet.
PROCEDURE: Students will use the book to look up the definition to the
following words. The paper they were given will have the word on the front with a
graphic representation and the definition on the inside.

bacteriophage: also called phages, viruses that infect bacteria
capsid: outer coat of protein that surrounds a virus’s inner core of nucleic acid;
arrangement of capsid proteins gives a virus its shape
host cell: living cell in which a virus replicates
lysogenic cycle: viral replication cycle in which a virus’s nucleic acid is integrated into
a host cell’s chromosome; a provirus is formed and replicated each time the host cell
reproduces; the host cell is not killed until the lytic cycle is activated
lytic cycle: viral replication cycle in which a virus takes over a host cell’s genetic
material and uses the host cell’s structures and energy to replicate until the host cell
bursts, killing it
prion: a virus-like infectious agent composed of only protein, with no genetic material
provirus: viral DNA that is integrated into a host cell’s chromosome and replicated each
time the host cell replicates
retrovirus: the RNA virus with the most complex replication style
reverse transcriptase: enzyme carried in the capsid of a retrovirus that helps produce
viral DNA from viral RNA
viroid: a virus-like infectious agent that is composed of only a single, circular strand of
RNA
virus: a disease-causing, nonliving particle made up of nucleic acids enclosed in a
protein coat; inside living cells called host cells

What You’ll Learn

Section Objectives:

You will identify the structures and
characteristics of viruses and
bacteria.

• Identify the different kinds of viruses
and their structures.

You will explain how viruses
and bacteria reproduce.

• Compare and contrast the replication
cycles of viruses.

You will recognize the medical and
economic importance of viruses
and bacteria.

What is a virus?

What is a virus?

• You’ve probably had the flu—influenza—at
some time during your life.

• Most biologists consider viruses to be
nonliving because they don’t exhibit all
the criteria for life.

• Nonliving particles called viruses
cause influenza.

• They don’t carry out respiration, grow, or
develop. All viruses can do is replicate—make
copies of themselves—and they can’t even do
that without the help of living cells.

• Viruses are composed of nucleic acids
enclosed in a protein coat and are smaller
than the smallest bacterium.

• A cell in which a virus replicates is
called the host cell.
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What is a virus?

What is a virus?

• Viruses, such as rabies viruses and
polioviruses, were named after the diseases
they cause.
• Other viruses were named for the organ or
tissue they infect.

Viral Structure
Capsid

Nucleic
acid

Envelope

• A virus has an
inner core of
nucleic acid,
either RNA or
DNA, and an
outer protein coat
called a capsid.

• Today, most viruses are given a genus
name ending in the word “virus” and a
species name.
• However, sometimes scientists use code
numbers to distinguish among similar
viruses that infect the same host.
• A virus that infects a bacterium is called
a bacteriophage (bak TIHR ee uh fayj),
or phage for short.

Viral Structure
Capsid

• Some relatively
large viruses, such
as human flu
viruses, may have
Nucleic
an additional
acid
layer, called an
envelope,
surrounding their
Envelope
capsids.
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Viral Structure

Viral Structure

Capsid

Nucleic
acid

Envelope

• Envelopes are
composed
primarily of the
same materials
found in the
plasma
membranes of all
cells.

Viral Structure

• Viral nucleic acid is
either DNA or RNA and
contains instructions for
making copies of the
virus.

• The tobacco mosaic
virus has a long,
narrow helical shape.
Capsid

Capsid

• Some viruses have only
four genes, while
others have hundreds.

Viral Structure
Nucleic acid

Nucleic acid

Capsid

Nucleic acid

• The arrangement of
proteins in the
capsid of a virus
determines the
virus’s shape.
• Polyhedral viruses
resemble small
crystals.
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Viral Structure
Capsid

Nucleic acid

Attachment to a host cell
• The protein
arrangement also
plays a role in
determining what
cell can be
infected and how
the virus infects
the cell.

Attachment to a host cell
Capsid
Nucleic
acid
Tail
Tail fiber

• A protein in the tail
fibers of the
bacteriophage T4
recognizes and
attaches the T4 to its
bacterial host cell.

• Before a virus can replicate, it must
enter a host cell.
• A virus recognizes and attaches to a
host cell when one of its proteins
interlocks with a molecular shape that
is the receptor site on the host cell’s
plasma membrane.

Attachment to a host cell
Capsid
Nucleic
acid
Tail

• In other viruses, the
attachment protein is
in the capsid or in the
envelope.

Tail fiber
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Attachment is a specific process

Attachment is a specific process

• Each virus has a specifically shaped
attachment protein. Therefore, each
virus can usually attach to only a few
kinds of cells.

• The species specific characteristic of
viruses is significant for controlling
the spread of viral diseases.

• In general, viruses are species specific,
and some also are cell-type specific. For
example, polio viruses normally infect
only intestinal and nerve cells.

Viral Replication Cycles

Viral Replication Cycles

• Once attached to the plasma membrane
of the host cell, the virus enters the cell
and takes over its metabolism.

• The virus may inject its nucleic acid
into the host cell like a syringe injects
a vaccine into your arm.

• Only then can the virus replicate.

• The capsid of the virus stays attached
to the outside of the host cell.

• Viruses have two ways of getting
into host cells.

• An enveloped virus enters a host
cell in a different way.
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Viral Replication Cycles

Lytic cycle

• After attachment, the plasma membrane
of the host cell surrounds the virus and
produces a virus-filled vacuole inside
the host cell’s cytoplasm.

• Once inside the host cell, a virus’s
genes are expressed and the substances
that are produced take over the host
cell’s genetic material.

• Then, the virus bursts out of the
vacuole and releases its nucleic
acid into the cell.

• The viral genes alter the host cell
to make new viruses.

Lytic cycle

Lytic cycle

Bacteriophage

Bacterial DNA

Nucleic
acid
Bacterial
host cell
A. Attachment

B. Entry
The bacteriophage
injects its nucleic acid
into the bacterial cell.

• The host cell uses its own enzymes, raw
materials, and energy to make copies of
viral genes that along with viral proteins
are assembled into new viruses, which
burst from the host cell, killing it.

E. Lysis and Release
The host cell breaks open and
releases new virus particles.

C. Replication
D. Assembly
New virus particles
are assembled.

The host’s metabolic
machinery makes viral
nucleic acid and proteins.
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Lytic cycle

Lysogenic cycle

• The new viruses
can then infect and
kill other host cells.
This process is
called a lytic (LIH
tik) cycle.

• Not all viruses kill the cells they infect.

Click image to play movie

• Some viruses go
through a lysogenic
cycle, a replication
cycle in which the
virus’s nucleic acid is
integrated into the host
cell’s chromosome.

Click image to play movie

Lysogenic cycle

Lysogenic cycle

• A lysongenic cycle begins in the same
way as a lytic cycle.

• Viral DNA that is integrated into the host
cell’s chromosomes is called a provirus.

• However, in a lysogenic cycle, instead of
immediately taking over the host’s genetic
material, the viral DNA is integrated into
the host cell’s chromosome.

• A provirus may not affect the functioning
of its host cell, which continues to carry
out its own metabolic activity.
• However, every time the host cell
reproduces, the provirus is replicated
along with the host cell’s chromosome.
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Lysogenic cycle
• Therefore, every cell that originates
from an infected host cell has a copy
of the provirus.
• The lysogenic phase can continue for
many years. However, at any time,
the provirus can be activated and
enter a lytic cycle.

Lysogenic cycle
B. Provirus Formation
A. Attachment and Entry Provirus

Bacterial host
chromosome

C. Cell Division

A lysogenic virus
The viral nucleic acid is called
injects its nucleic
a provirus when it becomes
acid into a bacterium. part of the host’s chromosome.

Although
the provirus
is inactive,
it replicates
along with
the host cell’s
chromosome.

LYSOGENIC CYCLE
LYTIC CYCLE The provirus leaves
the chromosome.
The cell breaks
open releasing Viral nucleic acid and
viruses.
proteins are made.

Disease symptoms of proviruses

Disease symptoms of proviruses

• Many disease-causing viruses have
lysogenic cycles.

• Another lysogenic
virus is the one that
causes chicken pox.

• Three examples of these viruses are
herpes simplex I, herpes simplex II that
causes genital herpes, and the hepatitis B
virus that causes hepatitis B.

8

Disease symptoms of proviruses

Disease symptoms of proviruses

• Having chicken pox, which usually
occurs before age ten, gives lifelong
protection from another infection by
the virus. However, some chicken pox
viruses may remain as proviruses in
some of your body’s nerve cells.

• Later in your life, these proviruses
may enter a lytic cycle and cause a
disease called shingles—a painful
infection of some nerve cells.

Release of viruses

Release of viruses

• Either lysis, the bursting of a cell, or
exocytosis, the active transport process by
which materials are expelled from a cell,
release new viruses from the host cell.

• In exocytosis, a newly produced virus
approaches the inner surface of the host
cell’s plasma membrane.
• The plasma membrane surrounds the virus,
enclosing it in a vacuole that then fuses
with the host cell’s plasma membrane.
• Then, the viruses are released
to the outside.
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Retroviruses

Retroviruses

• Many viruses, such as the human
immunodeficiency virus (HIV) that causes
the disease AIDS, are RNA viruses—RNA
being their only nucleic acid.

• The RNA virus with the most complex
replication cycle is the retrovirus (reh tro VY
rus).

HIV virus

HIV virus

Retroviruses

Retroviruses

• Once inside a host cell, the retrovirus
makes DNA from its RNA.

• This enzyme helps produce doublestranded DNA from the viral RNA.

• To do this, it uses reverse transcriptase,
an enzyme it carries inside its capsid.

• Then the double-stranded viral
DNA is integrated into the host
cell’s chromosome and becomes
a provirus.
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Retroviruses

HIV: An infection of white blood cells
RNA

Retrovirus
RNA

DNA
Reverse
transcriptase

DNA is made from
the viral RNA.

Entering
cell
Provirus in
host chromosome
mRNA

Retrovirus Cycle
New virus parts
Exiting
cell

New virus
forming

• Once inside a
human host,
HIV infects
white blood
cells.
Normal white blood cells

• Newly made viruses are released
into the blood stream by exocytosis
and infect other white blood cells.

HIV: An infection of white blood cells

HIV: An infection of white blood cells

• Infected host cells still function
normally because the viral genetic
material is a provirus that produces
only a small number of new viruses
at a time.

• Most people with an HIV infection
eventually get AIDS because, over
time, more white blood cells are
infected and produce new viruses.

• Because the infected cells are still able to
function normally, an infected person may
not appear sick, but they can still transmit
the virus in their body fluids.

• Because white blood cells are part of a
body’s disease-fighting system, their
destruction interferes with the body’s
ability to protect itself from organisms
that cause disease, a symptom of AIDS.
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Cancer and Viruses

Prions and viroids

• Some viruses have been linked to certain
cancers in humans and animals.

• Researchers have recently discovered some
particles that behave somewhat like viruses
and cause infectious diseases.

• These viruses disrupt the normal growth
and division of cells in a host, causing
abnormal growth and creating tumors.

• Prions are composed of proteins but have no
nucleic acid to carry genetic information.

Prions and viroids

Prions and viroids

• Prions are thought to act by causing other
proteins to fold themselves incorrectly,
resulting in improper functioning.

• Viroids are composed of a single circular
strand of RNA with no protein coat.

• Prions are responsible for many animal
diseases, such as mad cow disease and its
human equivalent, Creutzfeldt-Jakob
disease.

• Viroids have been shown to cause
infectious diseases in several plants.
• The amount of viroid RNA is much
less than the amount found in viruses.
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Plant viruses

Plant viruses

• The first virus to be identified was a
plant virus, called tobacco mosaic virus,
that causes disease in tobacco plants.
Tobacco mosaic virus
causes yellow spots
on tobacco leaves,
making them
unmarketable.

Plant viruses
• Plant viruses require wounds or insect
bites to enter and infect a host, and do
not use surface recognition.
• They do not undergo lytic or
lysogenic phases.

• Viruses cause as many as 1000 plant
diseases and are named according to
their host plant.
• Viruses can cause stunted growth
and yield losses in their host plants.

Plant viruses
• Not all viral plant diseases are fatal or
even harmful.
• Some mosaic viruses cause striking patterns
of color in the flowers of plants.
Rembrandt
tulips

13

Origin of Viruses
• For replication, viruses need host cells;
therefore, scientists suggest that viruses
might have originated from their host cells.
• Some scientists suggest that viruses are
nucleic acids that break free from their
host cells while maintaining an ability to
replicate parasitically within the host cells.

Question 1
Which of the following is NOT a reason
that viruses are considered to be nonliving?
A.
B.
C.
D.

Viruses don’t replicate.
Viruses don’t respire.
Viruses don’t grow.
Viruses don’t develop.

The answer is A.

Question 2

Question 3

Which is NOT a component of a virus?

Which of the following is NOT determined by
the arrangement of proteins in the capsid of a
virus?

A. RNA
B. capsid
C. DNA
D. phage
The answer is D.

A. shape
B. what cell can be infected by the virus
C. whether or not the virus will have an
envelope around it
D. how the virus infects a cell
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The answer is C.

Question 4
What two ways do viruses have of getting into
host cells?

Answer
The virus can inject its nucleic acid into the
host cell, or attach to the host cell’s
membrane and become surrounded by the
membrane and placed in a vacuole. The
virus then bursts out of the vacuole and
releases its nucleic acid into the cell.

Question 5
In the lytic cycle, after the host’s metabolic
machinery makes viral nucleic acid and
proteins the next phase is _______.

The answer is C. In the assembly phase, the
new virus particles are assembled.

A. lysis and release
B. replication
C. assembly
D. attachment
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ATTACK OF THE VIRUS
Engaging activity / Kinesthetic Exercise - Creation of a T4 Bacteriophage
MATERIALS: Each student will need to be supplied with:
1
1
1

Roll of scotch tape
Colored Pipe Cleaner
Hollow ink pen casing

2
6
1

styrofoam cups
White Pipe Cleaners
Pair Scissors

PROCEDURE: Students will construct a virus from the materials they have been
provided.

Step 1:
Using the 6 white pipe
cleaners, students will tape the first inch of
the pipe cleaners to the first inch of the ink
pen casing.
Step 2:
Insert the colored pipe cleaner
as far into the opposite end of the ink pen
tube so that only enough to grasp is poking
out the end with the white pipe cleaners
attached to it. If the pipe cleaner does not
reach the opposite end, trim down the ink
pen tube to be slightly shorter than the
colored pipe cleaner. To keep the colored
pipe cleaner from coming out of the tube,
fold it over the end opposite the white pipe
cleaners.
Step 3:
Poke the end of the ink pen tube opposite the white pipe cleaners (the end
with the colored pipe cleaner crimped over the end) through the bottom center of one of
the cups so that there is only about an inch remaining outside the cup. Secure it to the
cup with tape.
Step 4:
Use the tape to tape together the open ends of the two styrofoam cups.
This will serve as the capsid containing the viral DNA (colored pipe cleaner).
Step 5:
Encourage students to decorate their capsid as they see fit and to bend
the white pipe cleaners into the shape of the legs.
Step 6:
Use these models to demonstrate how the virus releases its DNA into a
cell for reproduction. A good way to do this is using cellophane or aluminum foil as the
cell membrane and pulling the colored DNA strand from the center of the virus through
the membrane.

ATTACK OF THE VIRUSES!
Summary Exercise – Letter to a Friend
In conclusion of this lesson, you must write a hand written letter to one of
your classmates about your experience in class today. If there is a student
who is absent today, write a letter to that student so that they will be able to
understand what they missed.
The letter needs to be at least one-half page in length on a notebook size
piece of paper and not skip any lines.
AT A MINIMUM, the letter must contain the following:

Dear _________________________,
Today in class we studied about __________________________________.
I really found ___________________________________________ very
interesting.
Had you been here, you would have loved it because __________________.
I never knew that ______________________________________________.
But the most important thing about this lesson was ___________________.
Signed ________________________.

You need to use your own words or sentences to fill in all the blanks.
Be sure to put your first and last name on all papers you turn in.

Name

Date

Reinforcement and Study Guide

Chapter

18

Class

Viruses and Bacteria

Section 18.1 Viruses

In your textbook, read about the characteristics of a virus.
For each item in Column A, write the letter of the matching item in Column B.
Column A

Column B

____________

1. Genetic material of a virus

a. virus

____________

2. Where a virus attaches to a host cell

b. T4 phage

____________

3. Nonliving particle that replicates inside a living cell

c. DNA or RNA

____________

4. A virus’s protein coat

d. capsid

____________

5. Interlocks with a molecular shape in a host cell’s
plasma membrane

e. receptor site

____________

6. Layer that surrounds the capsid of some viruses

____________

7. A virus that infects E. coli bacteria

____________

8. A cell in which a virus replicates

f. envelope
g. host
h. attachment protein
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In your textbook, read about viral replication cycles.
Complete the table by checking the correct column for each statement.
Statement

Lytic Cycle

Lysogenic Cycle

9. Viral genes are expressed immediately after the virus
infects the host cell.
10. Many new viruses are assembled.
11. This cycle is preceded by a virus entering a host cell.
12. Viral DNA is integrated into the host cell’s chromosome.
13. Viruses are released from the host cell by lysis or exocytosis.
14. Reverse transcriptase is used to make DNA from the RNA
of a retrovirus.
15. A provirus is replicated along with the host cell’s
chromosome.

UNIT 6

CHAPTER 18 Viruses and Bacteria
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Name

Date

Chapter

18

Viruses and Bacteria, continued

Class

Reinforcement and Study Guide
Section 18.1 Viruses

Use each of the terms below just once to complete the passage.
DNA

white blood cells

lysogenic

lytic

AIDS

proviruses

Many disease-causing viruses have both lytic and (16) __________________ cycles. For example,
when HIVs infect (17) ______________________ , the viruses enter a lysogenic cycle. Their genetic
material becomes incorporated into the (18) __________________ of the white blood cells, forming
(19) __________________ . When this happens, the white blood cells still function normally, and the

person may not appear ill. Eventually, the proviruses enter a (20) __________________ cycle, killing
the white blood cells. As a result, the person loses the ability to fight diseases and develops
(21) __________________ .

In your textbook, read about viruses and cancer, plant viruses, and the origin of viruses.
If the statement is true, write true. If it is not, rewrite the italicized part to make it true.

____________________ 23. Retroviruses and the papilloma virus, which causes hepatitis B,
are examples of tumor viruses.
____________________ 24. All plant viruses cause diseases in plants.
____________________ 25. The first virus ever identified was the plant virus called tobacco mosaic virus.
____________________ 26. The patterns of color in some flowers are caused by tumor viruses.
____________________ 27. Tumor viruses contain genes that are found in normal cells.
____________________ 28. Scientists think viruses originated from their host cells.
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CHAPTER 18 Viruses and Bacteria

UNIT 6
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____________________ 22. Some viruses can change normal cells to tumor cells.

Nucleic acid

UNIT 6
2. Entry

3. Replication

Lytic Cycle

4. Assembly

5. Lysis and Release

Bacterial
host cell

Bacterial
chromosome

25

1. Attachment

Bacteriophage
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Name
Date
Class

Master

Basic Concepts

Use with Chapter 18, Section 18.1

CHAPTER 18 Viruses and Bacteria

19

Name

Date

Basic Concepts

Worksheet

25

Class

Lytic Cycle

Use with Chapter 18, Section 18.1

1. How is the viral nucleic acid core different from the nucleic acid of the bacterial host?

2. What must happen in order for a virus to attach to the host cell?

3. Why would the bacteriophage shown in the transparency not be able to enter any other
type of cell?
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4. Look at step 2 in the lytic cycle. What method of entry does the virus appear to be
using? Describe another method of entry used by viruses.

5. In which step of the lytic cycle is the host cell destroyed?

6. What must happen before new virus particles can be assembled?

7. What does the virus use from the host cell in order to make new viral nucleic acid and
protein coats?

8. How does the cycle shown in the transparency support the claim that viruses are not
living things?
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CHAPTER 18 Viruses and Bacteria

UNIT 6

Name

Date

Basic Concepts

Master

26

Class

Lysogenic Cycle

Use with Chapter 18, Section 18.1

2. Provirus Formation

Bacteriophage

1. Attachment and Entry
Bacterial host chromosome

Provirus

Nucleic acid
3. Cell Division
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LYSOGENIC CYCLE

LYTIC CYCLE

Provirus leaves
chromosome

Cell lyses,
releasing viruses

Virus enters
lytic cycle

UNIT 6

CHAPTER 18 Viruses and Bacteria
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Name

Date

Basic Concepts

Worksheet

26

Class

Lysogenic Cycle

Use with Chapter 18, Section 18.1

1. What is the lysogenic cycle?

2. What is a provirus?

3. How are the normal functions of the host affected by the provirus?
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4. What happens to the provirus when the host cell reproduces?

5. How does the lysogenic cycle change to the lytic cycle?

6. What part of the lysogenic cycle is like the lytic cycle?

7. What are examples of viruses that go through lysogenic cycles?
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CHAPTER 18 Viruses and Bacteria

UNIT 6

UNIT 6

Release of new
viruses by lysis of
bacterial cell wall

Assembly of
new viruses
complete

Viral tails
being assembled

Lytic Cycle of
Viral Replication

Replication of viral
nucleic acid and
proteins by the
bacterial cell’s
metabolic machinery

Viral
nucleic acid

Bacterial (host)
DNA

Date

Expression of viral genes to
produce structural components
of new viruses, using bacterial
materials

Viral heads
being assembled

Viral
nucleic acid

Virus

Attachment of virus to
E. coli and injection of
viral nucleic acid

27

Tail

Head

Master

Tail fibers

Nucleic
acid

T4 bacteriophage
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Name
Class

Reteaching Skills

Use with Chapter 18, Section 18.1

CHAPTER 18 Viruses and Bacteria

25

Name

Date

Worksheet

27

Lytic Cycle of
Viral Replication

Class

Reteaching Skills
Use with Chapter 18, Section 18.1

1. How does the viral nucleic acid enter the bacterial host cell?

2. Describe how new viruses are produced in the host cell.

3. Describe the last step of the lytic cycle.
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4. Sometimes the lytic cycle occurs after a lysogenic cycle. What events occur in the
lysogenic cycle?

5. A type of virus, called a retrovirus, must go through an extra step before entering the
lysogenic cycle. Explain this extra step.

6. Explain why viruses would cease to exist if they replicated via the lytic cycle only.
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CHAPTER 18 Viruses and Bacteria

UNIT 6

