Dear Students,
I hope that you all are doing great and that you are staying healthy!! Remember to keep washing your
hands!!! Even though we cannot continue regular class it is super important that WE STILL LEARN. I
listed below a couple different assignments for you guys to work on in our time apart. These assignments
will all be posted on google classroom. The regular homework as well as the worksheets will also be
given out by Mr. Dwyer.
1. Ck-12 Readings (on google classroom and in this packet)
a. Read each article
b. Take notes
c. Define vocab words
d. Answer article questions
e. ***Watch any videos that are linked! ****
2. Khan Academy
a. I will post a new assignment each week on Khan academy. Your job is to work through
each lesson, watch videos, answer questions and take the unit assessments when they
come up. IF YOU STRUGGLE, make sure to take notes on the videos, work through his
examples. Also feel free to ask my any questions!
3. Worksheets
a. I will post the Philadelphia School District Learning Resources, please complete these at
your own pace! The packets are not intended to be done in one day or even a week, take
your time!

If you need me for anything at all please email me at amills@pfpcs.org or give me a call/text
610-551-3797!
Best,
Ms. Mills

Name:
Virus’s
Notes:
➢
➢
➢
➢
➢
Vocabulary:
■ AIDS:
■

ATP:

■

Cell:

■

Enzyme:

■

Evolution:

■

Genetic Material:

■

Homeostasis:

■

Host Cell:

■

Replicate:

■

Ribosome:

■

Virus:

Review Questions:
1. Is a virus a living thing? Why or why not?

2. Name four examples of human diseases caused by a virus.

Video 1: http://www.youtube.com/watch?v=L8oHs7G_syI
1. How do viruses reproduce? How does this differ from other organisms?

2. What kinds of nucleic acids can viruses have?

3. Explain one of the theories as to how viruses came to be.

4. What is the importance of the "envelope" to a virus? What is the envelope made of?

5. What is a difference between the lytic cycle of a virus and the lysogenic cycle?
Video 2: http://www.youtube.com/watch?v=TVLo2CtB3GA
1. What is one way a flu virus can kill a human?

2. Do mutations make viruses more deadly? Why or why not?
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Viruses

Learning Objectives

• Explain why viruses are not considered living.
• Describe the features and list examples of viruses.

What causes the common cold?
That miserable cough and runny nose is caused by one villain: a virus. Viruses come in many different shapes,
including the prickly balls you see here. They are so tiny that they can only be seen with a very powerful microscope.
What is a Virus?

We have all heard of viruses. The flu, the common cold, and many other diseases are caused by viruses. But what is
a virus? Do you think viruses are living? Which domain do they belong to? Bacteria? Archaea? Eukarya?
Are Viruses Alive?

The answer is actually “no.” A virus is essentially DNA or RNA surrounded by a coat of protein (Figure 1.1). It is
not made of a cell, and cannot maintain a stable internal environment (homeostasis). Recall that a cell is the basic
unit of living organisms. So if a virus is not made of at least one cell, can it be living? Viruses also cannot reproduce
on their own—they need to infect a host cell to reproduce. So a virus is very different from any of the organisms
that fall into the three domains of life.
Though viruses are not considered living, they share two important traits with living organisms. They have genetic
material like all cells do (though they are not made of cells), and they can evolve. The genetic material of a virus
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can change (mutate), altering the traits of the virus. As the process of evolution has resulted in all life on the planet
today, the classification of viruses has been controversial. It calls into question the very definition of life.

FIGURE 1.1
These little "alien" looking creatures are
viruses, and these specific viruses infect
Escherichia coli bacteria.

Shown is a

representation of viruses infecting a cell.
The virus lands on the outside of the cell
and injects its genetic material into the
cell.

Replication

Viruses infect a variety of organisms, including plants, animals, and bacteria, injecting its genetic material into a cell
of the host organism. Once inside the host cell, they use the cell’s own ATP (energy), ribosomes, enzymes, and
other cellular parts to make copies of themselves. The host cell makes a copy of the viral DNA and produces viral
proteins. These are then packaged into new viruses. So viruses cannot replicate or reproduce on their own; they
rely on a host cell to make additional viruses.
Viruses and Human Disease

Viruses cause many human diseases. In addition to the flu and the common cold, viruses cause rabies, diarrheal
diseases, AIDS, cold sores, and many other diseases (Figure 1.2). Viral diseases range from mild to fatal.
Summary

• A virus is composed of DNA or RNA surrounded by a coat of protein.
• Viruses are not considered living things because they cannot reproduce on their own, and they are not comprised of cells.
Explore More

Use the resources below to answer the questions that follow.
Explore More I

• Viruses at http://www.youtube.com/watch?v=L8oHs7G_syI (8:06)

2

www.ck12.org

Chapter 1. Viruses

FIGURE 1.2
Cold sores are caused by a herpes virus.

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/57468

1.
2.
3.
4.
5.

How do viruses reproduce? How does this differ from other organisms?
What kinds of nucleic acids can viruses have?
Explain one of the theories as to how viruses came to be.
What is the importance of the "envelope" to a virus? What is the envelope made of?
What is a difference between the lytic cycle of a virus and the lysogenic cycle?

Explore More II

• How Flu Viruses Attack at http://www.youtube.com/watch?v=TVLo2CtB3GA (3:48)

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/57469

1. What is one way a flu virus can kill a human?
2. Do mutations make viruses more deadly? Why or why not?
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Review

1. Is a virus a living thing? Why or why not?
2. Name four examples of human diseases caused by a virus.

References
1. Image copyright Monkey Business Images, 2014. http://www.shutterstock.com . Used under license from
Shutterstock.com
2. Image copyright Monika Wisniewska, 2014;Metju12. http://www.shutterstock.com;http://commons.wikim
edia.org/wiki/File:Herpes_labialis.jpg . Used under license from Shutterstock.com;Public Domain
3. Metju12. http://commons.wikimedia.org/wiki/File:Herpes_labialis.jpg . Public Domain

4

Bacteria Characteristics
Notes:
➢
➢
➢
➢
➢
Vocabulary:
■ Bacilli:
■

Cell Wall:

■

Cocci:

■

Flagella:

■

Nucleoid:

■

Parasite:

■

Peptidoglycan:

■

Plasmid:

■

Spirilli:

Review Questions:
1. How are bacteria classified?

2. How are bacterial cells like your cells?

3. How are bacterial cells different from your cells?

4. Describe the bacterial flagella.

Video 1:http://www.youtube.com/watch?v=gGlhCWg5iOM
1. What does the word prokaryote mean?

2. How does bacterial DNA differ from the DNA in eukaryotic cells? What is one explanation for
this difference?

3. What is the bacterial capsule? Are all bacterial capsules made of the same material?

4. How does the movement of bacterial flagella differ from the movement of eukaryotic flagella?

Link 2:http://www.cellsalive.com/cells/bactcell.htm
1. Describe three features of a bacterial cell?

2. What is the nucleoid?

3. What is a plasmid?
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Bacteria Characteristics

Learning Objectives

•
•
•
•

Describe common bacterial shapes.
Summarize the similarities between bacterial cells and eukaryotic cells.
Summarize the differences between bacterial cells and eukaryotic cells.
Explain the roles of the cell wall and the flagella in bacteria.

Are bacteria living things?
Bacteria are individual living cells. Bacteria cells are similar to your cells in many ways; yet, they also have distinct
differences. Bacteria have many unique adaptations allowing them to live in many different environments.
Characteristics of Bacteria

Bacteria are the most successful organisms on the planet. They lived on this planet for two billion years before the
first eukaryotes and, during that time, evolved into millions of different species.
Size and Shape

Bacteria are so small that they can only be seen with a microscope. When viewed under the microscope, they have
three distinct shapes (Figure 1.1). Bacteria can be identified and classified by their shape:
1. Bacilli are rod-shaped.
1
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2. Cocci are sphere-shaped.
3. Spirilli are spiral-shaped.

FIGURE 1.1
Bacteria come in many different shapes.
Some of the most common shapes are
bacilli (rods), cocci (spheres), and spirilli
(spirals). Bacteria can be identified and
classified by their shape.

Similarities to Eukaryotes

Like eukaryotic cells, bacterial cells have:
1.
2.
3.
4.

Cytoplasm, the fluid inside the cell.
A plasma or cell membrane, which acts as a barrier around the cell.
Ribosomes, in which proteins are put together.
DNA. By contrast though, bacterial DNA is contained in a large, circular strand. This single chromosome is
located in a region of the cell called the nucleoid. The nucleoid is not an organelle, but a region within the
cytoplasm. Many bacteria also have additional small rings of DNA known as plasmids.

The features of a bacterial cell are pictured below (Figure 1.2).

FIGURE 1.2
The structure of a bacterial cell is distinctive from a eukaryotic cell because of
features such as an outer cell wall, the
circular DNA of the nucleoid, and the lack
of membrane-bound organelles.
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Unique Features

Bacteria lack many of the structures that eukaryotic cells contain. For example, they don’t have a nucleus. They
also lack membrane-bound organelles, such as mitochondria or chloroplasts. The DNA of a bacterial cell is also
different from a eukaryotic cell. Bacterial DNA is contained in one circular chromosome, located in the cytoplasm.
Eukaryotes have several linear chromosomes. Bacteria also have two additional unique features: a cell wall and
flagella. Some bacteria also have a capsule outside the cell wall.

The Cell Wall

Bacteria are surrounded by a cell wall consisting of peptidoglycan. This complex molecule consists of sugars and
amino acids. The cell wall is important for protecting bacteria. The cell wall is so important that some antibiotics,
such as penicillin, kill bacteria by preventing the cell wall from forming.
Some bacteria depend on a host organism for energy and nutrients. These bacteria are known as parasites. If the
host starts attacking the parasitic bacteria, the bacteria release a layer of slime that surrounds the cell wall. This
slime offers an extra layer of protection.

Flagella

Some bacteria also have tail-like structures called flagella (Figure 1.3). Flagella help bacteria move. As the flagella
rotate, they spin the bacteria and propel them forward. It is often said the flagella looks like a tiny whip, propelling
the bacteria forward. Though some eukaryotic cells do have a flagella, a flagella in eukaryotes is rare.

FIGURE 1.3
The flagella facilitate movement in bacteria. Bacteria may have one, two, or many
flagella—or none at all.
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Further Reading

Bacteria Nutrition
Bacteria Reproduction
Bacteria and Humans
Summary

• Bacteria can be classified by their shape, including bacilli (rods), cocci (spheres), and spirilli (spirals)
• Bacteria are like eukaryotic cells in that they have cytoplasm, ribosomes, and a plasma membrane.
• Features that distinguish a bacterial cell from a eukaryotic cell include the circular DNA of the nucleoid, the
lack of membrane-bound organelles, the cell wall of peptidoglycan, and flagella.
Explore More

Use the resources below to answer the following questions.
Explore More I

• Prokaryotic Cells at http://www.youtube.com/watch?v=gGlhCWg5iOM (2:23)
1.
2.
3.
4.

What does the word prokaryote mean?
How does bacterial DNA differ from the DNA in eukaryotic cells? What is one explanation for this difference?
What is the bacterial capsule? Are all bacterial capsules made of the same material?
How does the movement of bacterial flagella differ from the movement of eukaryotic flagella?

Explore More II

• Cells Alive at http://www.cellsalive.com/cells/bactcell.htm
1. Describe three features of a bacterial cell?
2. What is the nucleoid?
3. What is a plasmid?
Review

1.
2.
3.
4.

How are bacteria classified?
How are bacterial cells like your cells?
How are bacterial cells different from your cells?
Describe the bacterial flagella.

References
1. Mariana Ruiz Villarreal (LadyofHats). Drawing of rod, sphere, and spiral shaped bacteria . Public Domain
2. Mariana Ruiz Villarreal (LadyofHats). Structure of a bacterial cell . Public Domain
3. Zappy’s. Flagella help bacteria move . CC BY-NC 3.0
4

Bacteria Nutrition
Notes:
➢
➢
➢
➢
➢
Vocabulary:
■ Chemotroph:
■

Mutualism:

■

Parasitism:

Review Questions:
1. Describe two ways that bacteria obtain nutrients and energy?

2. What is an example of a mutualism with a bacteria?

3. What is an example of a photosynthetic bacteria.

4. Describe the importance of chemosynthetic bacteria.

Video 1: http://www.youtube.com/watch?v=h-z9-9OOWC4
1. What are the three nutritional types of bacteria?

2. What is the base energy source for these three types?

3. Give an example of a photoautotroph.

Link 2: http://www.ucmp.berkeley.edu/bacteria/bacterialh.html
1. What is the difference between a heterotroph and an autotroph?

2. What is the difference between aerobic, anaerobic, and facultative anaerobic bacteria?

3. What are two ways bacteria play important roles in the ecosystem?
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Bacteria Nutrition

Learning Objectives

• Identify how bacteria aquire energy.
• Explain the importance of chemosynthetic bacteria.

Can bacteria make their own food from sunlight?
Plants aren’t the only organisms that use the energy of the sun to make food. Some bacteria can also perform
photosynthesis. In fact, the first photosynthetic organisms on Earth were bacteria. Photosynthesis is just one of
many ways that bacteria can obtain energy.

Bacteria Nutrition

Like all organisms, bacteria need energy, and they can acquire this energy through a number of different ways.

Photosynthesis

Photosynthetic bacteria use the energy of the sun to make their own food. In the presence of sunlight, carbon
dioxide and water are turned into glucose and oxygen. The glucose is then turned into usable energy. Glucose is like
the "food" for the bacteria. An example of photosynthetic bacteria is cyanobacteria, as seen in the opening image.
These bacteria are sometimes called blue-green algae, although they are not algae, due to their numerous chlorophyll
molecules.
1
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Decomposers

Bacteria known as decomposers break down wastes and dead organisms into smaller molecules. These bacteria use
the organic substrates they break down to get their energy, carbon, and nutrients they need for survival.

Chemotrophs

Bacteria can also be chemotrophs. Chemosynthetic bacteria, or chemotrophs, obtain energy by breaking down
chemical compounds in their environment. An example of one of these chemicals broken down by bacteria is
nitrogen-containing ammonia. These bacteria are important because they help cycle nitrogen through the environment for other living things to use. Nitrogen cannot be made by living organisms, so it must be continually recycled.
Organisms need nitrogen to make organic compounds, such as DNA.

Mutualism

Some bacteria depend on other organisms for survival. For example, some bacteria live in the roots of legumes,
such as pea plants (Figure 1.1). The bacteria turn nitrogen-containing molecules into nitrogen that the plant can use.
Meanwhile, the root provides nutrients to the bacteria. In this relationship, both the bacteria and the plant benefit, so
it is known as a mutualism.
Other mutualistic bacteria include gut microbes. These are bacteria that live in the intestines of animals. They are
usually beneficial bacteria, needed by the host organism. These microbes obviously don’t kill their host, as that
would kill the bacteria as well.

FIGURE 1.1
These

mutualistic

bacteria-containing

nodules on a soybean root help provide
the plant with nitrogen.

Parasitism

Other bacteria are parasitic and can cause illness. In parasitism, the bacteria benefit, and the other organism is
harmed. Harmful bacteria will be discussed in another concept.
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Summary

• Bacteria can obtain energy and nutrients by performing photosynthesis, decomposing dead organisms and
wastes, or breaking down chemical compounds.
• Bacteria can obtain energy and nutrients by establishing close relationships with other organisms, including
mutualistic and parasitic relationships.
Explore More

Use the resources below to answer the questions that follow.
Explore More I

• Bacteria http://www.youtube.com/watch?v=h-z9-9OOWC4 (11:04)

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/57428

1. What are the three nutritional types of bacteria?
2. What is the base energy source for these three types?
3. Give an example of a photoautotroph.
Explore More II

• Bacteria: Life History and Ecology http://www.ucmp.berkeley.edu/bacteria/bacterialh.html
1. What is the difference between a heterotroph and an autotroph?
2. What is the difference between aerobic, anaerobic, and facultative anaerobic bacteria?
3. What are two ways bacteria play important roles in the ecosystem?
Review

1.
2.
3.
4.

Describe two ways that bacteria obtain nutrients and energy?
What is an example of a mutualism with a bacteria?
What is an example of a photosynthetic bacteria.
Describe the importance of chemosynthetic bacteria.

References
1. U.S. Department of Agriculture. http://commons.wikimedia.org/wiki/File:Soybean-root-nodules.jpg . CC
BY-NC
2. U.S. Department of Agriculture. http://commons.wikimedia.org/wiki/File:Soybean-root-nodules.jpg . Public
Domain
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Bacteria Reproduction
Notes:
➢
➢
➢
➢
➢
Vocabulary:
■ Asexual Reproduction:
■

Binary Fission:

■

Conjugation:

■

Transduction:

■

Transformation:

Review Questions:
1. Describe how bacteria reproduce?

2. How do bacteria exchange DNA?

3. What is binary fission?

4. What is transformation involving bacteria?

Link 1: http://www.youtube.com/watch?v=DY9DNWcqxI4
1. There are approximately 7 billion humans on the planet. How long would it take some bacteria to
make 7 billion copies of themselves?
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Bacteria Reproduction

Learning Objectives

• Define asexual reproduction.
• Describe the process of binary fission.
• Compare conjugation, transformation, and transduction.

How can bacteria reproduce so rapidly?
Bacteria can divide very rapidly. This image is of a growing colony of E. coli bacteria. In the right environment, a
single E. coli can divide to form a colony of hundreds of bacteria in just a few hours.
Bacteria Reproduction

Bacteria, being single-celled prokaryotic organisms, do not have a male or female version. Bacteria reproduce
asexually. In asexual reproduction, the "parent" produces a genetically identical copy of itself.
Binary Fission

Bacteria reproduce through a process called binary fission. During binary fission, the chromosome copies itself,
forming two genetically identical copies. Then, the cell enlarges and divides into two new daughter cells. The two
daughter cells are identical to the parent cell. Binary fission can happen very rapidly. Some species of bacteria can
double their population in less than ten minutes! This process makes it possible for a tremendous bacterial colony to
start from a single cell.
1

www.ck12.org
Exchanging DNA

Are there male and female bacteria? Of course the answer is no. So, sexual reproduction does not occur in bacteria.
But not all new bacteria are clones. This is because bacteria can acquire new DNA. This process occurs in three
different ways:
1. Conjugation: In conjugation, DNA passes through an extension on the surface of one bacterium and travels
to another bacterium (Figure 1.1). Bacteria essential exchange DNA via conjugation.
2. Transformation: In transformation, bacteria pick up pieces of DNA from their environment.
3. Transduction: In transduction, viruses that infect bacteria carry DNA from one bacterium to another.

FIGURE 1.1
Bacteria can exchange small segments
of DNA through conjugation. Notice two
bacterial cells are attached by a short extension. DNA can be exchanged through
this extension.

Summary

• Bacteria reproduce by binary fission, resulting in two daughter cells identical to the parent cell.
• Bacteria can exchange DNA through the processes of conjugation, transformation, or transduction.
Explore More

Use the resource below to answer the questions that follow.

• Asexual Reproduction at http://www.youtube.com/watch?v=DY9DNWcqxI4 (1:03)

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/57423
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