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SNC2D-B

Cells That Specialize






Science SNC2D-B Lesson 13 .

Introduction

Look at yourself in the mirror. What do you see? You have eyes, lips, skin, and
hair. If you open your mouth, you see your tongue and gums. If you could see
inside yourself, you'd see your heart, lungs, stomach, muscles, bones ... too many
parts to name here.

Each of these parts has a job to do—its function. Thus each part needs to be built
using special cells designed to do that job. Just as you can’t use a hammer to do the
job of a screwdriver, your lungs can’t do the job of your eyes. Your body is full of
many different types of cells, yet you were created from just two cells: a sperm and
an egg. So how do all these other cells get made?

Mitosis can explain how you get more cells in your body, but mitosis produces
exact copies of the original cell. In order to create all the different structures in
your body, some cells have to change from the original and become specialized
to do a certain job. In this lesson, you will learn about the different kinds of
specialized cells that are needed and how they are created.

| Planning Your Stud
O g y

You may find this time grid helpful in planning when and how you will work
through this lesson.

Suggested Timing for This Lesson (hours)

Cell Specialization 7]
Animal Cell Types 1
Activity: Microscopic Examination of Animal | %
Cells

Plant Cell Types Y%
How Cells Become Specialized %
Key Questions 1

What You Will Learn

After completing this lesson, you will be able to

« explain why cells specialize

»  explain what a stem cell is and what role it plays in cell specialization
@ = compare embryonic and adult stem cells

+  describe the structures and functions of different types of animal and plant
cells

Copyright © 2010 The Ontario Educational Communications Authority. All rights reserved.



n Lesson 13 Science SNC2D-B

Cell Specialization

Unicellular organisms are living creatures made up of only one cell. All the
functions required by that organism are carried out within that cell. Multicellular
organisms, on the other hand, are much more complex and require many different
types of specialized cells to carry out various functions. Examples of specialized
cells include the muscle cells that help the organism move and the blood cells that
carry nutrients and help remove waste.

In multicellular organisms, there is a hierarchy of cellular organization. A cell

is always considered to be the basic functional unit of life. If multiple cells with
the same functions are joined together, the structure is called a tissue. If multiple
tissues work together to perform a specific task, they are referred to as an organ.
If multiple organs work together to perform a specific task (respiration, digestion,
reproduction), they are referred to as an organ system. Multiple organ systems are
integrated into the overall function of an organism, or complete life form.

To help you remember this organization, think of an organism as a book. An
organ system would be like a chapter within the book, while an organ would be
like a page within the chapter. Finally, a tissue would be like a word on the page
and a cell would be like a letter within the word.

Cell specialization is also referred to as cell differentiation.

Example of an Organ System: The Circulatory System

A human being is an organism made up of multiple organ systems, including the
circulatory system. The function of the circulatory system is to transport oxygen
and carbon dioxide. It also plays important roles in transporting nutrients and
hormones, excreting waste, and regulating temperature.

The circulatory system is an example of an organ system organized in a hierarchy.
The main organ of the circulatory system is the heart, which pumps blood
throughout the body. The heart is made up of several different types of tissue,
including muscle tissue, nervous tissue, and dermal (skin) tissue. These tissues are
made up of different kinds of cells, including cardiac muscle cells, smooth muscle
cells, neuron cells, and dermal cells.

Copyright & 2010 The Ontario Educational Communications Authority. All rights reserved.
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Science SNC2D-B

Support Questions

42.

43.

440

45.

Do not send your answers in for evaluation.
Put the following terms in order from smallest to biggest:

organ, cell, organism, tissue, organ system

What is cell specialization {also known as cell differentiation)?

List three different functions that animal cells must carry out.

Why do different types of cells have different types of organelles?

There are Suggested Answers to Support Questions at the end of this unit.

Animal Cell Types

Animals, including humans, have a wide range of cell types that carry out a
variety of different functions. The following sections will describe the structure
and function of some common cell types.

Blood Cells

Copyright © 2010 The Ontario Educational Communications Authority. All rights reserved.

Blood cells play important roles in both the immune system and the circulatory
system, Even though blood travels in a liquid form through veins, arteries, and
capillaries, it is classified as a tissue because it is a collection of different cells that
performs a set of particular tasks.
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Science SNC2D-B Lesson 13

AN

Figure 13.2 Structure of a neuron

Axon

Source: iStockphsto.com with added labels

A neuron uses electrochemical messages to communicate with other neurons.
These messages are transmitted by both electrical and chemical processes.
Dendrites receive the signals at connections called synapses. If the cell decides to
respond, it sends an electrochemical impulse along its axon to the next neuron.
This electrochemical message is passed from neuron to neuron at lightning speed.

o

Muscle Cells

Muscle cells are another type of specialized cell that play an important role in the
overall function of animals. Used to move the body, muscle cells are often required
to generate large amounts of force. They contain many mitochondria to provide
the necessary energy. There are three different types of muscle cells: cardiac muscle
cells, skeletal muscle cells, and smooth muscle cells.

Found only in the heart, cardiac muscle is specialized for continuous contractions.
Cardiac muscle cells have to contract regularly every few seconds for your entire
life, without ever taking break!

Skeletal muscles are what most people think of when they think of muscles.
For example, your biceps or leg muscles are skeletal muscles because they are
connected to bones in your skeleton.

Smooth muscles are found in your digestive system. They cause involuntary
movements that help to move food through your gut.

Copyright & 2010 The Ontaric Educational Communications Authority. All rights reserved,
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n Lesson 13

46,

47.

48,

49.

50.

51.

52.

Science SNC2D-B

~Support Questions

Name six different types of animal cells.

What are the three main types of blood cells?

Describe the structure and function of a red blood cell.

What is the function of the cells of the nervous system?

What are the three types of muscle tissue and what are their functions?

What are the three types of bone cells and what are their functions?

Why do sperm cells have smaller amounts of cytoplasm than most cells?

Copyright © 2010 The Ontario Educational Communications Authority. All rights reserved. 1 I(.Ofg
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m Lesson 15 Science SNC2D-B

So far, in Lesson 14 and in the first half of this lesson, you have been learning
about organs and organ systems individually. But of course they are all connected
and are all part of the same body. To really understand how organs relate, you
need to study a whole organism. A dissection is the best way to study the internal
organ systems of any organism. You will conduct a virtual dissection of a frog
using the virtual dissection tool available through your course web page.

o Activity: The Frog: A Virtual Dissection

You will use the virtual dissection software tool available on the course website to
conduct a dissection of a frog. This will help you develop a better understanding
of the main organ systems of vertebrates. As you work through this online activity,
keep your lesson book beside you and take notes to help you answer the Support
Questions included throughout the activity.

Go to your course page on the ILC website and click on “The Frog: A Virtual

Dissection” under Lesson 15.

Purpose

To develop a better understanding of the internal anatomy of a vertebrate.

Procedure

This activity is divided into three sections. In the first section, you will learn

how to dissect a frog using the online virtual dissection. In the second, you will
explore the organ systems revealed by your dissection and answer some Support
Questions related to organ-system function. In the third section, you will learn
how the internal anatomy of mammals differs from frogs and how this relates to
differences in their lifestyle. Your study specimen for mammals will be a fetal pig,
Because pigs and humans have very similar internal anatomies, this will also give
you insight into how your own internal anatomy looks and functions.

Copyright © 2010 The Ontario Educational Communications Authority. All rights reserved.
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m Lesson 15

Science SNC2D-B

Smoking-Related lliness

Smoking involves the inhalation of smoke, tobacco, nicotine, and approximately
4000 other chemicals. Once nicotine is inhaled, its effects reach the brain within
six seconds, and it is very addictive. This makes it hard for people to quit smoking
even when they understand its health consequences.

The term smoking-related illness refers to the many diseases of the circulatory
and respiratory systems caused by smoking tobacco. Illness related to smoking
has been linked to millions of deaths around the world. Globally, tobacco causes
10 000 deaths each day. It is one of the leading preventable causes of death in the
world. Cigarette smoking is responsible for more deaths each year than AIDS,
alcohol, car accidents, cocaine, heroin, fires, homicides, and suicides combined. In
Canada alone, 22 billion dollars a year is spent on smoking-related illness.

Smoking can cause extreme damage to both the respiratory and circulatory
systems. With regards to the respiratory system, smoking is related to 87% of all
lung cancer cases, which is the leading cause of cancer deaths in Canada for both
men and women. Even non-smokers can fall victim to it. Each year, 330 non
smoking Canadians die from lung cancer as a result of second-hand smoke. With
regards to the circulatory system, smoking is the leading cause of heart attacks and
causes 25% of all coronary artery disease.

How Does Smoking Cause Health Problems?

Respiratory

« Tobacco smoke enters the bronchi and bronchioles, and irritates the cells.
«  The cells then produce excess mucus to trap foreign particles.

o The chemicals in the smoke stop the cilia from moving, which means foreign
particles cannot be removed.

+  Lungs become susceptible to infection from bacteria and/or viruses.

o  The alveoli are damaged by gases in the smoke and lose their elasticity. They
can’t hold as much air, causing shortness of breath.

Copyright @ 2010 The Ontario Educational Cammunications Authority. All rights reserved.
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n Lesson 15

Science SNC2D-B

Save your answers to the Key Questions in your
Course Journal or e-Journal.

Total: 18 marks

60. Explain the process of homeostasis using body temperature regulation as an
example. (4 marks)

61. Explain why it is beneficial to have your organ systems interconnected and
working together. (2 marks)

62. Explain why strengthening your heart and lungs can improve locomotive
muscle performance. (3 marks)

63. Give three reasons why smoking is harmful to the respiratory and
circulatory systems. (3 marks}

64. Complete the following table for the three illnesses indicated.

(6 marks: 1 mark for each box in the table)

lliness/Disorder

. C_ause

v —

Solution (treatment)

Asthma

Bronchitis

Arteriosclerosis

J

This is the last lesson in Unit 3. When you are finished, do the Evaluation work
in your Course Journal or e-Journal for Unit 3. Follow any other instructions
you have received from ILC about submitting your journal, then senditto
ILC. A teacher will mark your work, and ILC will send it back to you as soon as

possible.
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